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Preface 
The future may not be as we envisage it. Organizational structures 
like education are evolving to reflect a new world view. Driven by 
combinations of technological innovation, societal change, and 
redefined educational needs, the K-12 educational system ofthis 
Province is experiencing transformation. Part of the redesigning 
process is planning for the integration of technology into and 
across the curriculum. 
We must plan to move forward rather than to catch up. We must 
recognize the reality of resource-short learning environments, 
limited availability of technology and the needs of people in the 
face of change as we plan. This means we start with our goals, ask 
how they can be achieved, and how technology can enable us to 
achieve them. 
In a world where technological literacy is an indispensable 
requirement for success we cannot afford to ignore the new 
demands being placed on the educational system. Graduates now 
require multiple skill sets as they enter the post-secondary realm. 
Technologies, appropriately used, increase productivity in learning 
environments. They support systemic change and our struggle for 
excellence. They can enable us to restructure and transform our 
teaching as well as expand and enrich our learning opportunities. 
Teaching and learning is a complex educational interchange where 
simple information flow is not enough. Technology has permitted 
the elimination of barriers between bodies of information and 
knowledge, making the world a curriculum resource. In this 
environment the teacher is a facilitator of learning, engaged in a 
process where students are involved with constructing their own 
knowledge. A collaborative model of learning is cultivated, one in 
which students use technology to build upon existing knowledge. 
Technology, particularly communications technologies, can link the 
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total community into a network of learners. This eliminates 
barriers between educational initiatives and creates greater sharing 
of public and private resources. Learning is then seen as a lifelong 
venture and the physical constraints of schools are no longer 
inhibitors. Learning is a comprehensive activity in which all 
members of a community engage. Technology planning which 
recognizes this dynamic will find greater support. 
Technology is frequently presented as a solution. It must be 
recognized that it is also a problem. Funding, leadership, 
professional development, technical support, ethical and value-
laden issues come to the fore and demand attention. These have to 
be addressed alongside hardware and software issues, with 
curriculum development and implementation issues, as well as in 
the planning process. In adopting any technology, reflective 
thought must be given to what background assumptions are driving 
it; what the rationales are for acting on it; what empirical and 
value assumptions have been made; and how it will impact on the 
broad cultural climate of the organization. Attention to these 
concerns will facilitate greater success in the implementation of 
plans. 
Planning also means imagining what might be, exploring scenarios 
of "what if .. ", problem solving and conducting critical analysis of 
what one does in the system. This document reflects all of those 
things. It presents specific recommendations, provides standards, 
and points direction for further planning. It presents 
documentation of how this project engaged the process and 
proceedure technology integration planning . 
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Introduction 
Rationale for TILE 
Chapter1: 
Technology In Leaming Environments (TILE) is a project 
undertaken to develop a strategic plan for the integration of 
information technology into the teaching/learning environment , 
the curriculum development process, and the learning resource 
management process of the K-12 education system of 
Newfoundland and Labrador. It was conducted with the standard 
strategic planning process adopted by the Government of 
Newfoundland and Labrador. 
We are challenged with the need to increase the use of technology 
in the K-12 educational system. Public and business interest 
groups continue to emphasize the need for schools to deliver 
quality programs which enable students to be productive members 
of a technological society. A number of recent studies point to 
the need for a systematic approach to the problem. 
Living Well, Learning Well (1991) states that schools should 
prepare young people with the tools needed for lifelong learning 
in an advanced technology and information based society. The 
Third Yearly Report of Newfoundland and Labrador Economic 
Recovery Commission pointed out the need for placing a premium 
on education and training for a knowledge-based economy. This 
need was underscored by the final report of A Study of 
Vocational Education by the Steering Group on Prosperity in its 
recommendations on implementing a technology program in 
1 
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secondary school. It recommended that technology be integrated 
with all subjects at all grade levels. Finally, Change and 
Challenge: A Strategic Economic Plan for Newfoundland and 
Labrador, in assessing this provinces needs with respect to 
education and technology stated this province will: 
• introduce " ... new programs at the intermediate and senior 
levels which focus on the sciences, enterprise, cooperative, and 
technology based education" 
• expand "the provision and use of computers and computer 
based technologies in the school system" 
• develop "a comprehensive information technology plan for the 
Department of Education and the school system". 
Since the strategic economic plan was introduced a number of 
these provisions have been partially implemented. A Strategic 
Information Technology Plan has been completed with a 
mandate relating to the administrative use of information 
technology at the school, district office, and Department level. It 
identified the need for a similar plan for the curriculum use of 
computers, and recommended that this plan be completed. In 
addition, a number of technology based courses have been 
introduced at the high school level and a curriculum working 
group investigated the integration of technology at the 
intermediate level. This working group recognized early on that a 
comprehensive planning process was required. The Department 
and school districts have undertaken initiatives in specific areas 
that have generated substantial benefits to the system. TILE is, 
however, the first comprehensive planning process to address the 
issue in its totality. 
This project is built on the premise that a detailed planning 
process allows the most effective application of technology in the 
K - 12 education system. This premise was justified from 
previous strategic planning processes and the fact that 
involvement of the major stake holders established a high level of 
buy-in and support for the process throughout the project. 
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Project Design 
Project Scope 
Chapter1: 
The planning process followed a similar planning format to that 
which was recently used for the administrative application of 
technology in the K - 12 education system. Using a flexible 
planning methodology called Summit-S, the project team 
developed a conceptual understanding of the objectives of the 
education organization as it relates to meeting students' needs. 
This conceptual understanding was then used to determine the 
current state of technology integration and develop an appropriate 
implementation strategy. 
Involvement of the key stakeholders in the development and 
delivery of educational services was critical. The project used 
techniques such as workshops, interviews and brainstorming 
sessions to both develop and refine the understanding of the issues 
and of appropriate transition and implementation strategies. 
TILE reviewed the appropriate educational use and application of 
technology by: 
• performing an initial assessment of the K-12 system to 
determine the issues and needs; 
• identifying current activities and technologies . 
It examined the K-12 school system to determine the role of 
technology in: 
• the teaching/learning environment; 
• the development of curriculum and instructional materials; 
• the implementation and delivery of curriculum; 
• learning resource management. 
TILE projected its findings into a vision and implementation plan 
by: 
• identifying new opportunities for the use of technology; 
• developing strategies to enable those opportunities to become 
realities. 
3 
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The purpose of this project is to identify and bring together the 
resources needed to develop a comprehensive set of technologies 
which will meet the information and communications technology 
needs of the K-12 education system. This project provides: 
• A clear statement of direction for the appropriate use of 
technology in the K-12 education system, particularly the 
classroom; 
• A detailed series of projects, evaluations and pilots to foster 
and generate the interest, discussion and application of 
technology into the specific sections of the education system. 
The major objectives can be stated as: 
• TILE will provide solutions for Curriculum Development, 
Curriculum Implementation/Delivery and Learning Resource 
Management which will have a positive impact the quality of 
the learning experience for the student; · 
• TILE will provide solutions that promote ease of use, minimal 
support requirements, flexibility, inter-connectivity and 
expandability; 
• TILE will provide technology directions that address the human 
resource requirements and professional development needs of 
educators at all levels of the K-12 System. 
This project analysed all the major processes and activities of the 
K-12 education system. Its major areas of focus were Curriculum 
Development, Curriculum Implementation/Delivery, and Learning 
Resource Management. Each of these activities are recognized as 
a major function of one or more levels of the system. 
The team conducted an initial assessment of issues which will 
affect the measures used to determine the success of this plan. 
· These are posed below as questions which guided the formation of 
the plan: 
• will there be improvements in student achievement? 
• will the education system become more efficient? 
Tfthnology In L.amlng Envlromnents 
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• what will be the impact on system effectiveness? 
• who are the change agents and what is their role? 
• what are the financial implications of implementing the plan? 
of not implementing the plan? 
• will this result in an improved quality/equity of access for 
students and teachers? 
• what will be the impact of the democratization of technology 
on student performance? on teacher practice? 
• how will this influence the new meaning of literacy? what 
generic skills are critical to achieving literacy? 
• how does the rate of technological change affect the 
implementation of this plan? how can technology integration 
be structured so that change is integral to its success? 
• what is the appropriate technology for particular solutions? 
what are the standards? who determines this? 
• how credible is this project? does it have widespread support? 
will the final plan be practical? 
• how does this project connect to the current process of 
restructuring education (Royal Commission Implementation, 
graduation outcomes)? 
• how is accountability being measured in education? what does 
that mean for this project? 
• how does integration of technology affect pedagogy? learning 
style? 
• what measures can be taken to improve communication among 
the stakeholders during the development of the plan? during 
implementation of the plan? 
5 
Methods/Procedures 
. . 
Phase 0 
Mobilization 
Internal 
Assessment 
Completed 
Oct. 93 
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The general phases of the project are described briefly below. 
The diagram indicates the timeline for each phase . 
Phase 1 Phase 2 Phase 4 Phase 5 
-··-· ---··--- -
Educational 
Opportunities 
Strategy Implementation Strategic for 
Positioning Phase 3 Technology Planning and Justification Integration 
Technology 
Assessment 
Top Level Talking to all Synthesizing/ Meeting Pragmatic Assessment Stakeholders Writing Concerns 
- ---·· · -···- ·~· ·-~-
Completed Completed Completed Completed 
Dec. 93 March 94 August 94 October 94 
TILE Tlmeline 
Mobilization: 
Phase 0 involved the establishing the scope of the study to be 
undertaken, preparation of the planning framework, work plans, 
schedules and resourcing requirements. Mobilization also 
included preliminary investigation of technology directions in 
other jurisdictions to help provide research directions for the HRD 
initiative. 
Strategic Positioning: 
During Phase l, a short, high level review of the task was 
undertaken to establish how senior stakeholders and the consultant 
team viewed the current state of technology in education and some 
of the potential directions for technology integration. 
Educ:ational Opportunities: 
Phase 2 was the major component of the strategic planning 
process. The project team, in consultation with a large number of 
people in the K-12 system, developed a comprehensive view of 
new opportunities and priorities for technology. This process also 
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developed an early vision of the ways in which technology can 
contribute positively to the defined objectives. The following 
figure indicates the range of locations visited and people 
consulted by members of the TILE team. 
Talking to Stakeholders 
• workshops (16) (220) 
• school visits (24) 
• interviews (29) 
• consultations with teachers (89) I students (56) 
• business consultations (20) 
• research (400 hrs) 
• questionnaire (35) 
. E. 
TILE Consultations 
Technology ~nt: 
During Phase 3 a high level diagnostic view of the current state of 
information technology in the instructional environment was 
undertaken. Its primary purpose was to establish a base for future 
technology directions and investments. 
7 
Technology Architecture: 
During Phase 3 the project team combined its technical skills and 
educational perspectives to develop an appropriate technology 
architecture for the K-12 education system. 
Implementation Bridge: 
The combined results of Phase 4 and 5 resulted in a strategy for 
the implementation bridge. This component is the link between 
planning and implementation. It provides project plans, pilot 
projects, technology funding initiatives and cost/benefit analysis . 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Project Outcomes 
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The TILE project resulted in a number of significant outcomes. 
These are detailed in subsequent chapters. A summary of the 
major components of the plan is listed below. 
The project has resulted in a plan with the following key 
components: 
• A strategic vision defining the instructional goals and 
objectives of the educational system and the opportunities for 
technology and general technology directions. 
• A representation of the educational organization's current and 
future curriculum development, curriculum delivery, and 
resource management processes and information requirements 
for technology integration. 
• A consolidated view of the current effectiveness of technology 
use in the instructional environment. 
• A vision of technology in curriculum development, curriculum 
implementation/delivery and resource management which is 
supported by a strategy. 
• A transition strategy to bring the current level of technology 
and awareness to the level articulated in the TILE vision. 
• A concise implementation st~ategy that outlines the projects, 
pilots and implementations required over the life of the 
strategy. 
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Positioning for 
Technology 
Integration 
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Introduction 
Chapter Z: 
This chapter outlines the findings of Phases 2 and 3 of the project. It 
provides detailed evidence of the general readiness of the K-12 
education system to deal with technology. It provides some of the 
reasons for this state of affairs, and a basis for developing a new 
vrsion. 
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System Overview - Readiness for Technology 
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Technology has infiltrated daily living in our society. This trend has 
not yet transferred to the K-12 education system. Although there are 
examples of technology use in some schools, in general it has not 
become widespread. For this project, technology integration means 
the use of information and communications technologies as an 
integral component of all aspects of the work/life experience within 
the functions of the education system. 
An overview of the current status of the education system as it relates 
to the integration of technology is presented below. It is a synthesis 
of the findings of this project. It is based on the results of modelling 
the various activities and processes engaged in by different people and 
levels of the system. It also reflects outcomes which were identified 
for each activity and process. The overview also reflects an analysis 
of the role and benefits of integrating technology. Details of the 
analysis are presented in Chapter 3, Context of the Vision, and 
Chapter 4, A Vision for Technology In Learning Environments. 
The diagram below is an assessment of 6 indicators of readiness of the 
K-12 system to cope with technology integration. The scales for the 
various indicators are in relation to our goal or vision for technology 
integration into the K-12 education system. Individuals and parts of 
the system may vary in their levels of readiness. The values are a 
subjective assessment which describes where we are with respect to 
where we want to be. In most cases no more than 3 out of 16 people 
are prepared to work in the new environment, and less than a quarter 
of workplaces and learning environments are equipped with the 
appropriate technologies. 
This overview is followed by a detailed assessment of the findings 
which contributed to these conclusions. 
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Strategic Positioning 
The operating environment for the K-12 education system is 
characterized by a set of assumptions and trends which provide the 
basis for recommendations. Assumptions are: 
• technological literacy is essential, 
• technology is an enabler and an intellectual amplifier, 
• there will be approximately I 0 school districts, 
• funding levels for education will remain constant. 
A number of trends were identified with respect to technology: 
• technology is becoming increasingly integrated into our lives, 
• educators expectations of, and for, technology are very high, 
• many recent reports, including the Strategic Economic Plan stress 
the importance of technology capability, 
• the rate of change, and the use, of technology will continue to 
• increase. 
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Leadership/Plaming 
In an organization as complex and multifaceted as the K-12 education 
system, there needs to be a synchronization of vision and a 
coordination of leadership. The present structure has not always 
resulted in this cohesive approach. The result has been an isolation of 
planning and doing across levels of the system. Each level needs to 
know what the other is doing and why. Acheiving this level of 
integration requires collaboration and sharing. 
Educ:ators 
Awareness levels about technology, its use and application within the 
curriculum are low. A number of factors contribute to this situation. 
There is inappropriate/inadequate in-service available for teachers. 
In-service may deal with technology skills but not the curriculum/ 
student/pedagogy issues. Many teachers felt that technology is not 
,, ___ · being addressed in the general teacher training at Memorial 
University of Newfoundland, and as a result they were not as prepared 
as they should be to deal with technology in the curriculum. 
Different components of the system are changing at different rates. 
While some people have strategies to cope, others do not, and yet 
others are creating the change. The resulting incongruity can lead to 
feelings of inequality and increased resistance to change. There are 
major implications for professional development. 
C111icul11n 
There has been no formal, comprehensive process to integrate 
technology within and across the curriculum, although some 
integration has occurred with good success. Research shows us that 
technology changes what we do, how we do it, and how we measure 
our success. This applies equally to the processes of curriculum 
development and delivery, to the selection, distribution and use of 
learning resources and to activities engaged in by the student. A 
deliberate, systematic, systemic approach is required to improve this 
indicator. 
Leaming Envirorment 
Facilities and classroom design may pose problems for technology 
integration. Older buildings, for example, have electrical 
considerations. Often grounded plugs are not available resulting in 
difficulty in setting up networks across the school. Computer lab vs. 
classroom access is often seen as an either/or situation. Internal 
communications are usually in the form of public address systems, but 
this can be disruptive. There is a need for a good intraschool 
. Tdnology In Leaming Environments 
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communications system. We are moving to a model which expects 
students to access information on-line. Students and teachers need 
classroom access to telecommunications. 
Technology Infrastructure 
Most computer technology was found in the high schools. There is 
not enough technology available, even in high schools, to handle 
many of the identified needs. It is also a common practice to select 
[ the technology first and make the curriculum fit afterwards. This 
often results in a school buying inappropriate technology. As a rule, 
there has been no planning for resource replacement, nor are future 
operating costs considered. The cost of hardware, software, and 
telecommunications has been cited as a major problem. With few 
exceptions there is no technical support at the district level, and 
teachers acting as a technical support person is a common, expensive, 
and very time consuming practice. Standards for technology were 
also given as a major issue to be resolved .. 
Resource Allocation 
Funding allocations are resource specific. Only two categories 
currently exist - textbooks and videos. There is no resource allocation 
for research and development at the curriculum development level. 
Traditionally, book publishers provided free copies of new texts for 
review. This has not been the case for software and hardware, and 
there is no reliable source of information to detennine what is 
appropriate. There is no resource allocation for technical support at 
the district or school level. 
Significant accomplishments have been made in the education system 
of this province in the past four years with respect to the inclusion of 
information technologies in the daily experiences of students and 
teachers. A great deal of this follows implementation of the 
/ Lighthouse Schools project. That project provided the impetus for 
much of the activity and technology acquisition. Most of the activity 
has been confined to high school, particularly information and design 
technologies, and through technology integration in physics. Distance 
education is a significant education technology. Many schools and 
districts are making individual efforts to address the needs of students 
in intermediate and the lower grades, particularly in cross curricular 
applications of information technology. Some districts have 
developed policies and programs. Funding from sources such as 
HRD, school districts, and local fund raising have been crucial. 
These efforts notwithstanding, the education system and educators 
have to move considerably in terms of access to technology, and 
Where we are 13 
acquisition of the technological and pedagogical skills, if the goal of 
acheiving the maximum benefit from information technology for 
students is to be achieved. 
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K-12 Sygtetn Modelling 
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GEJ 
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Process modelling provides insight into the integral components of a 
system. With the assistance of consultants, teachers, coordinators, 
and administrators, the TILE team modelled the activities of educators 
in the K-12 system. The modelling exercise was accomplished 
through a series of workshops and interviews involving more than 300 
people. The results were developed as a series of charts which show 
the relationship of each activity to a particular outcome, and ,of a set 
of activities to a major process. The highest level process is 
providing a K-12 education. 
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Chapter2: 
The outcome of this highest level activity is an educated citizen: a 
literate student. This was based on a number of documents including 
the Williams' Royal Commission, The Conference Board of Canada 
Employability Skills Profile, and those qualities of graduates outlined 
in this Province's Strategic Economic Plan. The key activities which 
support the highest level activity are shown above and in the next 
three images · 
Each of these key activities also has an outcome or product. For 
example, the outcome of evaluation is improved accountability, for 
example. This breakdown of the key activities allowed the TILE 
project to focus on the three major areas of curriculum development, 
curriculum implementation/delivery and learning resource 
management. Each of these is shown in the following figures. In 
each case, the key activity is placed in the center and the sub-
activities required to accomplish the key one are listed along with the 
corresponding outcomes. 
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Technology In Learning Envlror.ments 
A complete breakdown of the processes and their resulting outcomes, 
or products, can be found in a seperate Appendix. These process 
models can be of use to all educators. They present a non-
organizational view of current practice among Newfoundland and 
Labrador educators and form a starting point for change. After 
establishing these activities and their outcomes, the team used three 
questions to help identify current issues and potential opportunities 
for the integration of technology. These questions were: Why do we 
do it this way? Are our current models satisfactory? How could it be 
done more effectively or differently, if different is better? The 
processes, outcomes, issues, and opportunities identified by this 
activity formed the basis for developing a vision and an 
implementation strategy . 
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Current Practice for Integrating Technology 
This project analysed the current practice of the system. The results 
are described below under three general headings, Factors 
Influencing Technology Integration, Factors Influencing 
Professional Development, and Professional Development 
Approaches. The first describes factors which impact current 
approaches to the integration of technology. The second describes 
factors which influence and drive professional development in support 
of technology integration. The third describes current approaches to 
professional development for technology integration. 
Factors Influencing Technology Integration 
ChapmZ: 
Implementation of technology integration has typically been driven by 
six different factors. These rarely occur in isolation. 
Technology driven (Field of Dreams) 
This approach assumes that if technology is placed in classrooms, it 
will be used effectively. Research supports the fact that teachers and 
students are more likely to engage in new learning/teaching strategies 
when provided with appropriate technologies. However, the mere 
presence of these tools does not equate with effective usage. 
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Funding driven 
Funding sources may dictate the implementation approach. When 
funding becomes available, needs and priorities are reassessed in light 
of what might be funded. Government funded projects such as the 
Canada Youth Strategy and Human Resources Development 
Cooperation Agreement have had a major impact in this area. 
Curricul1111 driven 
The changing curriculum may drive schools to implement technology 
use in the classroom. This has been the case with new courses such as 
Communications Technology 2104, Art Technologies 1201, Desktop 
Publishing 2101 as well as revised courses such as Physics 2104. 
Some schools have taken it upon themselves to enrich current 
curriculum to include technology such as teaching the writing process 
through word processing. 
Professional development driven 
When teachers are aware of the potential for technology in helping to 
meet curricular objectives and student needs, they provide increased 
pressure to put technology in the learning environment. This 
awareness may build from informal discussions with colleagues, 
journal reading, formal instruction, or the students themselves. 
Cautious approach 
Some districts are reluctant to invest in technology that may outdate 
itself quickly. Districts are waiting for leadership and want to use 
limited resources wisely. 
12 - K approach 
Technology is being placed in the high schools first. This began with 
the Lighthouse Schools Project but persists today. Intermediate and 
elementary schools frequently receive the older, displaced technology. 
This has sometimes resulted in elementary schools receiving 
inappropriate technology. 
Factors Influencing Professional Development 
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Professional development is critical to successful technology 
integration. There are a number of forces driving technology-related 
professional development. 
Tfthnolon In Leaming Environments 
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SchooVdistrict initiatives 
Some schools/districts have made technology integration a priority for 
professional development. This has often resulted from a school/ 
district plan for the use of technology. 
Personal intiatives 
Many educators have taken ownership of the development of their 
technological literacy skills. This may include formal classes, home 
study or peer tutoring. Individual needs are most likely addressed 
when the initiative comes from the user. 
Parental expectations 
Parents want to see technology in schools although they are often · 
unsure how it could or should be used. These expectations may result 
in hardware/software donations to schools with no specific 
application to the curriculum. 
Student expectations 
Increasing numbers of students have access to technology at home. 
Students are becoming more sophisticated learners. This impacts on 
the teacher/student relationship as well as the learning environment. 
The result is an increased demand for access within the school 
environment. 
Job assig1111ent 
Teachers may be assigned to teach a course requiring a level of 
technological literacy. This results in a demand for technology 
related professional development tailored to teacher needs. For 
example, institutes were held to prepare teachers for the use of remote 
sensing technology in Physics. 
Technology Related Professional Development Approaches 
ChapterZ: 
Technology related professional development is being approached 
from a number of perspectives. These categories occur in 
combinations. 
Learning in context (authentic learning) 
This approach refers to the learning of technological skills in the 
context of everyday tasks. Teachers may learn how to use a word 
processor as a means for developing a memo to parents, activity cards 
for a learning centre or for creating lesson plans. 
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Team approach 
Schools may form a team of teachers to assume responsibility for 
technology integration. This reduces the burden on lead teachers and 
sends the message that all educators are responsible for building their 
technological literacy. 
One size fits al I 
Educators come to in-service at multiple levels of proficiency in 
addressing technology. This familiar approach assumes that all 
teachers come to the in-service at the same level. As a consequence, 
the in-service is effective for only some of teachers. 
Peer coaching 
Peer coaching has played an important role in developing comfort 
with technology. Many educators are fearful of exposing their level 
of technological literacy before a large group of peers although they 
are willing to learn from/with a trusted peer. 
Using technology 
Technology which provides a perceived useful function is made 
available to teachers. STEM-Net, for example, has opened the world 
to some teachers and allowed them to take greater charge of their own 
professional development. It has also allowed educators to 
communicate and challenge one another. 
A number of observations were made with respect to these findings. 
• Awareness of the potential applications of technology to teaching/ 
learning has increased the demand for technology in schools. 
• Technology may be available for use in schools, however this does 
not equate to widespread, appropriate use. The lab may be block 
scheduled for a particular course even though the class only used 
for half of the periods. 
• Availability of new funding often causes significant changes to 
plans. For example, when school districts offer to match schools 
in their purchase of technology, plans for other resources may be 
set aside. Funding from the Canada-Newfoundland Agreement on 
Human Resources Development has had a major impact in this 
area. 
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• When personal and professional needs coincide there is a greater 
success in using and integrating technology. Most teachers quote 
the ''turning point" for them to be when they found a personal and 
professional application for technology. 
The current practice observed with respect to technology integration 
reflects an education system trying to come to grips with the changes 
imposed by adoption of new technologies. A model is evolving in 
which the educator becomes learner along with the student, 
information is available from many sources and its truth and value is 
always suspect, communications technologies allow dialogue with 
other people in other cultures and places, and long held traditions and 
beliefs about education and learning are being questioned and 
modified. Educators are beginning to adapt to these changes, some 
slowly, some very quickly. Many have already seen these challenges 
as opportunities for improvement, for providing exciting experiences 
for their students, and as a way of making schooling relevant . 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Technology Integration Issues 
Human resources 
Chapter2: 
The issues identified below relate to technology integration into 
curriculum development, implementation/delivery and resource 
management at all levels. Areas of focus include human resources, 
learning resources, the learning environment, and management/ 
coordination. 
Educators, like people in other parts of society, are significantly 
impacted by the sweeping changes which infonnation and 
communications technologies have brought about. Educators, like 
others, have to adopt practices of lifelong learning. Some of the 
issues related to acquisition of the appropriate knowledge and skills 
by educators are described below. Many of these lead directly into 
opportunities for technology integration. 
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Appropriateness of in-service 
Inappropriate or inadequate in-service often results from professional 
development initiatives where individual needs are not identified. 
Because technology is being introduced faster than in-service is being 
done, in-service may deal with technology skills but not curriculum/ 
student issues. Future Professional Development will have to closely 
align how both needs are met. 
Literacy 
Technological literacy, as a subset of general literacy, is changing 
rapidly as the nature of technology, uses of technology, and language 
of technology changes. In addition, the discrepancy between 
awareness of technology and competency in using technology is 
growing. On the whole, technological literacy is very low. However, 
individual districts, schools and educators have begun the process of 
building literacy. 
Technology awareness 
Personal technology awareness and use is a major factor in 
developing an awareness of curriculum applications. In general, there 
is a low awareness of how to apply technology to the curriculum. 
Awareness of curriculum applications requires analysis of curriculum, 
of learning and doing strategies, and of processes for teachers and 
students. It requires analysis of technology itself to determine if it 
helps students improve, enhances performance, or enables them to do 
things not possible before. 
Pre service 
Teachers say that technology is not being addressed in the general 
teacher training at Memorial University of Newfoundland. Recent 
interns have limited skills with technology and limited knowledge of 
technology/curriculum issues. TILE's interaction with Memorial 
University's Faculty of Education left the impression that little or no 
change can be expected in the immediate future. New programs about 
to be implemented will not impact graduates for 4-5 years. 
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Techni~I support 
With a few exceptions, there is no technical support at the district 
level, nor is it usually part of purchasing agreements. The use of 
teachers as technical support is a common, expensive, and very time 
consuming practice. It removes the teacher from the primary mandate 
of students, removes lead teachers from the secondary mandate of 
working with other teachers, leads to burnout, and is an inappropriate 
use of an expensive resource. 
The Strategic Information Technology Plan has described a range of 
roles and responsibilities with respect to supporting the technology 
needs of the education system (Exhibit 8.10, see Appendix this 
document). 
Roles and responsibilities 
.~: The roles and responsibilities of people in the education system have 
been largely undefined with respect to technology integration. 
Questions, such as who identifies, pre-evaluates, purchases, installs, 
tests/evaluates, maintains, repairs, upgrades (including making the 
decision to upgrade), have yet to be answered. Other questions which 
have been raised include: What part of the curriculum fit for 
technology integration belongs with curriculum development, in 
district policy, in school policy, or is a teacher responsibility? How 
can technology facilitate curriculum management? learning resource 
management? 
A number of learning resources related issues were identified. Some 
can be resolved by changing practice - some require policy changes. 
Software as curriculum support 
r/ Identification of software to support the curriculum was identified as 
a major issue. Currently, identification of software only occurs at a 
formal level when new courses are being developed. In practice, 
teachers often purchase software without prior knowledge - the 
product may, or may not, be suitable for the curriculum objectives. 
As a result, it is not unreasonable to assume that in one school year, 
each school could purchase one inappropriate software product at a 
cost of $100.00 for a total $50,000.00. Another common practice is 
to select the technology first and make the curriculum fit after. This 
can result in buying technology that is more complex or less 
sophisticated than we need. Technology purchase requires careful 
,.) analysis of student/curriculum/teacher needs and of the capabilities of 
the technologies being considered. 
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Technology costs 
The cost of hardware/software/telecommunications is seen as a major 
problem even though the ratio of computer cost to computing power 
has been decreasing rapidly. The cost decline has been offset by 
increased power needs required by more complex operating systems 
and software. This will continue as the move to multimedia as the 
lowest common denominator in computers increases. The net result is 
that initial purchasing costs are still high. Operating costs are high 
for such things as phone lines since schools have to pay business 
.rates. Finally, future operating costs of technology are sometimes not 
considered when budgets are drawn up. 
Sales tax 
Sales tax was perceived as a major deterrent to the purchase of 
technology. A significant portion of the learning resources budget for 
the school is consumed by sales tax. An even greater portion is 
consumed if technology is purchased by an non-education group and 
donated to the school . 
Resouroo life cycle and replacement 
The current model of planning for resource replacement is based on 
an 8-10 year learning resource cycle. Unfortunately, computer 
hardware has a 3-5 year life cycle, with repair/replacement costs. 
New versions of software are designed to work with newer hardware: 
often this means that current products will not run on older systems. 
In addition, software has a much shorter cycle of currency. This has 
major implications for schools adopting curriculum several years after 
implementation. The practice has been to specify a product by name 
and version number. Authorized versions of products are often no 
longer available, are more costly, or will not work on newer 
computers. 
The learning environment is, essentially, where learning takes place. 
This project's primary concern is the interaction of the learner and the 
learning environment provided by the K-12 school system. 
Lor.ation of technology 
The issue of using a computer lab vs. having technology available in 
the classroom is often seen as an either/or situation. Both are 
essential components to the solution. The decision must be based on 
need, function, and cost. Existing technology is predominantly in 
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·=-.. ( labs. The greatest need, if technology is to be integrated into the 
daily work of students, is to have it in classrooms. 
Facilities 
School buildings often have a significant impact on the issue of 
technology integration. Older buildings are often not designed to 
accommodate the variety of technologies that students need to use. 
This can be as simple as not having grounded plugs, or as complex as 
not having the space to accommodate the technologies and the 
students at the same time . 
. 1 Information sharing 
There is, effectively, functional isolation of planning and doing across 
levels in the K-12 education system. The current design and the 
technology infrastructure make it difficult to share information across 
levels, or even by members of the same level of the organization. 
/' . Each level needs to know what the other is doing and why. We are 
currently operating in an un-synchronized fashion. 
Change in the system 
Although educational change has been tagged as slow, this is a major 
issue that is not unique to the education system or this province. In 
fact individuals and parts of the system are changing at different rates. 
This may be a consequence of lack of information sharing, of a lack 
of coordination of effort or vision brought on by inadequate, 
ineffective communications. 
Research and development for technology integration 
Research and development is a major component of most enterprises. 
With respect to technology integration, it is mostly lacking as a formal 
component of the K-12 system. Without research and development, it 
is difficult to determine appropriateness of technology, the impact of 
technology, or the opportunities to be more effective with what we 
already have. 
Student/teacher access to information 
We are moving to a model which expects students to access 
information on-line, and to develop information and communications 
expertise. Classroom access to telecommunications for student use 
and teacher use is essential. Where a STEM-Net connection exists it 
is as a single modem line, regardless of the number of users, and is 
generally not available to a classroom. Intra-school communications 
needs are beyond those that can be met with a traditional public 
address system. 
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Management and coordination issues apply to all levels of the system 
with respect to technology and technology integration. Teachers 
manage the student learning environment, learning resources, and 
student evaluation. Curriculum managers are concerned with the 
scope and sequence of programming, ensuring that curricula is well 
designed and adequately resourced, and that information flows to the 
appropriate people. 
Planning for technology integration 
The lack of a comprehensive plan for technology integration has led 
many individuals and groups to develop their own strategies. This has 
lead to integration based on opportunity - fit it into the place where it 
is convenient. Often there is an underestimation of the time 
requirement when technology is integrated into a course. Without 
careful planning and implementation, learning technology skills can 
displace the curriculum objectives. In addition, without a 
comprehensive plan, critical skills can be overlooked, or can be 
introduced when students are unable to cope with them. 
Protocol: who provides information to the system 
Communications technologies such as STEM-Net allow everyone in 
the system access to everyone else. New protocols may need to be 
developed to ensure that individuals don't get swamped with requests 
for information and services that they are not in a position to deliver. 
The existing formal communications structure specifies clearly how 
infonnation flows through the system. Although this may well 
change, a formal information flow will still need to be specified to 
ensure efficiency. 
,Leadership requirements 
·One of the most persistent needs identified during the interaction 
between the TILE team and educators was the request for leadership 
from the next highest level in the system. Providing leadership is a 
-challenge to all levels. One of the stepping stones to good leadership 
was identified as developing a consistent vision throughout the 
system. 
Technology vocabulary 
Not surprisingly, language was often cited as a major issue. 
Technology has an evolving language which is often confusing and 
incoherent to non users. Although there is a valid expectation that the 
language can be simplified, there also needs to be an acceptance that 
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individuals must come to grips with some of the new language, 
especially terminology that is not easily translated. 
Expectations impact behaviour 
There is a crisis of expectations with respect to technology. 
Expectations that technology can meet many needs are high, as is 
frustration at how slow these needs are being met. In addition, the 
expectations for particular technologies are often out of sync with 
reality. It is often assumed that a particular technology can do things 
that it simply was not designed to do. In some cases, people expect 
that others will solve the problem, and do not see technology as a 
personal issue. 
Impact of technology ~ 
A change in technology often requires a program revision. 
/ Technology changes what we do, how we do it, and how we measure 
our success. This applies equally to the processes of curriculum 
development and delivery, to the selection, distribution and use of 
learning resources, and to activities engaged in by the student . 
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SUccessful Projects 
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A number of specific applications of, and approaches to, technology 
were noted during consultation. Some of these were successful, some 
were not. A sampling of these is provided below. 
Professional development 
Successful examples of professional development projects based on 
authentic learning include: 
• In one district, teachers were given opportunities to use the 
technology to accomplish educational goals and tasks. One project 
brought 22 teachers together for 3 hours each week for the school 
year. Laptop computers were provided to the participants for the 
duration of the project and a desktop computer was provided to the 
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classroom at the end of the project. Project leaders were 
perceived, and acted, as co-learners. 
• At another district, a coordinator developed a program involving 
the use of wordprocessing, graphics, and operating system 
concepts. These were developed by having the learner perform a 
variety of tasks such as producing memos, checklists, lesson plans, 
certificates, and learning center materials. The focus was less 
'jargon' and more 'how-to-do things'. 
Teacher initiatives 
Many teachers, through individual interest and effort, have provided 
significant opportunities for students to enhance their learning 
through technology. Some examples are: 
• A west coast grade 3 teacher, one year before retirement, had her 
students using technology centres for writing projects. Although 
she did not have an understanding of the hardware, she was an avid 
user, believed that it benefited her students, was not intimidated by 
her lack of knowledge about the technology, had a good 
understanding of integration issues and was enthused with the 
impact on her student's learning. 
• A music teacher in central Newfoundland has one MIDI (Musical 
Instrument Digital Interface) interface in the classroom. By 
connecting a music keyboard to the computer through it, students 
compose full orchestral scores. The one stati9n is in such demand 
that it is used from the time students arrive iit the morning' till late 
in the afternoon. 
• A high school teacher in the Green Bay area developed a video arts 
course which has been very successful. Students script and 
produce videos which incorporate computer graphics, live video, 
and video editing processes. 
' . 
School initiatives 
A number of schools have adopted technology as an integral 
component of the curriculum: 
• A west coast school introduced wordprocessing at grade 7 as part 
of a Language Arts program. Although it took the first 6 weeks of 
the year to teach basic skills, by February the students had 
completed the same amount of writing as in previous years. The 
teachers anticipated more completed writing projects this year than 
in any previous year as a result of the word processing approach. 
• A school has students developing multimedia products using 
Macintosh technology. The projects include voice annotations, 
·. . \ ·.. .·: 
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with text and graphics. They plan to move into digital video and 
have students and teachers produce a number of instructional 
products in the next school year. 
• One school has grade 5 students involved in an Accelerated Reader 
program that questions them on content after reading a book. The 
program has 800 novel tests, and students get points for levels of 
success on tests, based on reading difficulty. Students are reading 
more and are competitive in a positive sense. 
• Elementary students are using the A COA network to gain 
infonnation about Newfoundland communities. 
• Students are using STEM-Net to track weather systems 
approaching their area on the Northern Peninsula. They have 
access to the same data as weather forecasters. 
Community support 
The involvement of parents in efforts to improve perfonnance or the 
learning situation by the application of technology varied 
considerably from school to school and district to district. In some 
cases parental involvement was perceived as important, valuable, and 
often essential to the continued success of projects. In others it was 
viewed with scepticism, with suspicion, or even apologized for when 
it was occurring. Some examples of parental involvement include: 
• Parents providing technical support. 
• Partnerships in which parents assist schools in large projects such 
as voice-mail. One school felt that this improved the 
accountability of parents as partners in education. 
• Parents contributed significantly to many schools technology needs 
by raising funds. In one community, local funds were raised to 
purchase 22 computers for a lab, a large screen TV, projection 
panel, a multimedia station for the resource centre and many other 
pieces of technology. They won a few pieces through competitions 
but the school and community raised most of the funds. 
Resourre centres 
A number of schools and districts have made library automation a 
priority. Access to the resource center is being provided across the 
school and district networks. The resource center has become the 
center of activity and planning for the teachers and students. 
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A number of examples were identified which were· less successful 
than they could have been. 
Professional development 
Reasons given for less than satisfactory results with these projects 
were primarily that they did not provide a solid grounding in the 
pedagogical and curricular issues of technology integration in the 
classroom. 
• A number of districts provide.d 2-3 days to learn DOS~ 
Wordperfect, Harvard Graphics, and other tools. In some cases 
participants reported less than ideal outc·omes. In those cases the 
focus tended to be technology specific rather than a foe.us on 
processes related to work experiences. Teachers. were. unable to 
detennine the relevance of the experience to job requirements. 
• Highly technical DOS in-service for novic.es. Teache.rs leave with 
very little they can use tomorrow in the classroom. 
• One day blanket in-service covering everything from DOS~ 
wordprocessing, databases, spreadsheets, graphics and· 
telecommunications. This is supposed to whet the appetite for 
teachers to get more on their own. It doesn't. 
• One-size fits all. Novices and local experts. sit through the same in~ 
service because everyone has to do it. 
Classroom 
Some approaches were observed which are problematic. 
• Technology being used as a reward for finishing work quickly and 
quietly. This discriminates against the slower student. and is. not 
seen as essential for all students. Technology is. not perceived· as a 
way of doing things. 
• Illegal software is being used. Software copying is a common 
practice by teachers. Students observe this and follow the same 
practice. 
• Games - Many with no educational value are used for 
"motivation". Often they are not legal copies. 
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• Technology is available, but is not being used because it isn't the 
latest and greatest. Many Commodore 64's, 8088's, etc., are 
considered useless. Teachers are not thinking about the potential 
uses of older technology. 
• Students are using word processors to 'Type Up" their writing 
projects. This is purely for presentation. The value of a word 
processor is the impact it has on the creative and editing 
components of the writing process. This is being missed 
completely. 
• Technology in science programs, such as the Vernier data 
collection/analysis products, is available but is not used. 
• Videos are still used in some instances for entertainment on Friday 
afternoon. 
• Technology is often not accessible to the students - it is locked up 
in a lab and only available when they are in a technology course. 
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The information presented above describes current p.ractice of the K-
12 education system. It applies particularly to the three focus areas of 
Curriculum Development, Curriculum Implementation/Delivery, and 
Leaming Resource Management. All three of these impact directly on 
the student. The figure below illustrates the interaction of these three 
areas in the current system. The intersection of the three circles 
represents the impact on the student. 
Learning 
Resources 
.. :=The evidence shows that with existing practice, student achievement 
and literacy, and effectiveness of the educational system are less than 
optimal. The evidence gathered by this project also shows that the K-
12 education system is involved in producing graduates with the skills 
and competencies needed to work in the old, pre-information 
technology economy. Many people and parts of the education system 
are already engaged in the change process which will eventually lead 
to graduates who are prepared to work in the new global economy. 
Progress is impeded by factors such as the absence of system wide 
coordination and collaboration, availability of appropriate technology, 
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the level of technology literacy of educators, and the level of 
understanding of pedagogical changes needed to accomodate new 
technologies. Business and industries mediated by, and based on 
mastery of, information and communications technologies 
predominate this new economy. It is essential that we engage all 
educators and learners in the K-12 system in developing the 
knowledge, skills, and attitudes necessary to compete and thrive in a 
global marketplace. 
The lesson for education, with respect to the integration of 
technology, is to focus on generic process skills and on the enabling 
effects of technology to enhance learning and performance. This has 
major implications for how we do business. It implies changes in 
many procedures, in processes, in behaviours, and in attitudes. We 
must be prepared to constantly ask ourselves a number of questions: 
• what do we do?, 
• why we do it?, 
• how can we do it better?, 
• what are the appropriate technologies?, 
• how does this technology change things? 
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According to Bill Etherington, President of IBM Canada, several 
factors comprise the global context of forces driving change 
(1994). These apply equally to education, business, and society. 
• The increased value of time requires that education shorten the 
development cycle of its products. 
• Information is a competitive lever in education as well as in 
business. Our education system and our graduates have to 
compete in a national and international job market. Skills and 
competencies to work with information and communications 
technologies must be built from an early age. Continuous 
improvement is an essential component of remaining current and 
competitive. 
• Education, like business, operates in an environment of 
increased demands for doing more with less. The focus is 
becoming 'one is not born entitled - one must earn'. 
• The speed and information handling capacity of technology is 
doubling every 18 months. Technology enables and empowers 
rapid, major change in organizations. In fact, change cannot 
be denied, but it can be managed. 
We are in the business of developing the potential of our most 
important resource - our people. Information is our main resource 
for the development process. It always has been. Communications 
is our vehicle of delivery. We are producers and consumers of 
information. Our education system is similar to every education 
system in the western world. It is one of the few societal systems 
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that still reflects its 19th century roots in terms of its 
organization, operations, and the technologies employed by its 
practitioners. While it has remained virtually unchanged, there 
have been radical changes in the growth of information, in the 
communications technologies used to create, manage, and 
distribute information, and in the practices of individuals and 
organizations. Education systems have not generally kept up with 
the pace of technological change. 
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Technology has tremendous implications for education with 
undreamed of possibilities for student/school/teacher interactions 
over any distance. As such, it provides unprecedented power for 
cooperative and collaborative ventures by students and educators. 
Computers and communications technologies are at the center of a 
convergence between the functions of technologies and the ways in 
which we work. Text, sound, and video all can be transferred to, 
edited on and created on computers. Fax machines, copiers, 
telephones, video, voice, and data function.1 are all becoming part 
of a basic machine that everyone uses. Computer technologies are 
at the core of an integrated mi" of information cteation, storage, 
and transmission industries which cut equally across the 
workplace and the home. They include desia~ .~~4. ;.production, 
marketing, banking, transportation, broadcaitln:g· attd .·pu·blis·hing. 
All information is being reduced to, an·d processed· in, a digital 
format. 
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Sensing/Control 
Voice 
Video 
email 
Animation 
Graphics 
Text 
Data 
Communications 
Convergence of Information and Technologies 
Communications technologies are rapidly becoming the most 
important information technology. These technologies have 
transformed information (and knowledge) as we know it. They are 
in fact a form of transportation system for information products -
their main commodity. 
In the emerging model of information management, documents, 
composed of a variety of information types (objects) such as text, 
audio, video, graphics, and the links to other documents, are 
becoming the dominant form of information product. A document 
of this type could be used in a home computer, in broadcast TV, or 
in a newspaper, each of which would be capable of some form of 
editing of the information. 
Electronic mail (email) is evolving as a transparent link across 
technologies. Email is one of the transportation vehicles in the 
communications system. Existing email tools allow the user to 
attach text and graphic files to a message. Emerging email tools 
also allow the user to attach and/or embed voice messages, video 
clips, and any type of static data, in any sequence desired. This 
allows the user to create, exchange, or consume any type of 
information product electronically. Distance and time are 
completely eliminated as communications impediments . Coupled 
with the new document, email allows learners to construct and 
share information consisting of a blend of text, voice, music, 
images and video. 
Naisbitt ( 1994) calls email a tribe maker. That is, it is used by 
like-minded individuals to form virtual communities or 'tribes' of 
professionals, of hobbyists, or others for special purposes or 
projects. Student work groups could be formed across the 
province, the country, or the world, to conduct research, compare 
experiences, profile communities, or identify the issues facing their 
school and themselves. These students would come together for a 
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specific purpose for a given time and then disband when the task 
is completed. This is common practice in the 'molecular' 
workgroup model employed by international organizations such as 
Xerox. 
Underneath all these applications and processes sits a layer of 
physical technology - the computers themselves. The speed and 
information handling capacity of computers is doubling every 
eighteen months. Current computers costing $2-3000.00 have the 
processing power and speed of half million dollar mainframes of 
just a few years ago. Today's desktop computers are not as 
powerful as small hand-held devices will be in one to two years. 
Computer applications (programs) are becoming modular. Text, 
sound and image handling tools are being built into hardware and 
operating systems. Many paint programs currently available, for 
example, have 'plug-in' modules which can be used by other 
programs. Drawings placed in a do~ument can be edited within a 
word processor without starting the drawing program used to 
create them. Content, or information, created with these 
applications is becoming transportable. 
Increased speed and capacity are making digital (computer based) 
video and speech more realistic and easier to create and edit. 
Within the next couple of years communications functions and 
tasks will blur across networks for telephone, cable television, 
computers, and broadcast media. National and international 
companies are vying for position in the delivery of information 
products to business and consumers. Information will be available 
from any and all networks. We are already in transition. Video, 
animation, text, and graphics are all available in a hypermedia 
(interactive multiple-format) from the world wide network of 
computer networks - the Internet. Commercial organizations are 
developing links to the Internet and other information services. 
Not knowing where a particular video clip, sound bite, photo, or 
text originated has created questions of validity, copyright, and 
authenticity. 
Learners and educators can take advantage of these technologies 
to share information and become actively involved in the 
development of new knowledge. This will require both to develop 
new competencies and new strategies for solving problems. 
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The interface, or means by which people interact with technology, 
must allow easy, operator controlled access to information and 
information manipulation systems. As computer technology has 
become more powerful and less expensive, it has expanded into 
almost all areas of human endeavour. With increased use, the need 
and demand for better, more human-centered ways of interacting 
with the technology has increased. This interface really defines the 
technology for most users. It has traditionally forced us to adapt 
to the technology (e.g., use a keyboard, pull a lever). Increasingly, 
technology is being designed to adapt to our way of doing things 
(e.g., reacting to our voice). This means more than just the 
physical characteristics. It also means systems are being designed 
to accommodate a more natural, human way of thinking and doing. 
Interfaces have traditionally posed problems for people who are not 
part of the population for whom the device was designed. Left-
handed people make up 20-30% of the population. They routinely 
struggle with right-handed devices such as scissors. Keyboards 
and mouses are right-handed by design. Mouses can be configured 
by software to be either left or right. Physical disabilities can 
prevent people from interacting with standard interfaces. Some 
cars are equipped with hand operated brakes. Computer keyboards 
have been designed for people with limited hand-eye coordination 
or limited movement of hands and fingers. Single lever controllers 
are available for computers and wheel chairs. In fact, for any 
disability, an interface exists that allows the person to interact with 
most technologies. The quality continues to improve while the cost 
continues to drop on these devices. Special needs learners can be 
accommodated with information technologies just as they can be 
accommodated with physical technologies. 
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Technology has a pervasive impact on all areas of society such as 
industry, business, education, medicine, travel, home and leisure. 
Globalization, fuelled by communications systems, is resulting in 
the deconstruction of large corporations and organizations into 
smaller, more autonomous entities. Decision making and 
enterprising activities are devolving to these smaller groups -
organizations are thinking locally and acting globally. The 
following table illustrates some of the impact information and 
communications technology is having in defining new economic 
and social modes (Economic Recovery Commission, March 1994). 
Characteristic Old New 
Main Industries resource based knowledge based 
Workers material processors information processors 
Educational Requirements basic skills advanced, multiple skill sets 
Education Relationships top down collaborative 
Literacy 
Reliance 
Main Organization 
Labour relations 
Nlllllber of Industries 
Technology 
Competition 
Markets 
Products 
Human Resources 
Growth Area 
desirable essential 
dependent self-reliant 
large small 
confrontational cooperative 
few many 
slow changing, discrete rapid change, merging 
little foreign strong foreign 
domestic global 
mass produced, complex, precise 
mass markets targeted markets 
Skill for life, rapidly changing skills, 
one competitive factor competitive edge 
large firms, new, small firms, 
outside investment development investment 
Change in Focus of the Workplace - ERC Publication 
This impact has led to a changed focus for many components of 
private and public organizations. These changes have impacted 
management practice, human resource development, information 
and communication systems, and the role of computer technologies. 
These issues are also relevant to education. 
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Managers are expected to be leaders and visionaries, to focus on 
strategy, and to manage by commitment. They are expected to take 
risks and initiate change; fix problems, manage tomorrow' s 
opportunities and solve tomorrow's problems today; manage and 
empower teams, practise continuous improvement, and reward or 
promote by performance. 
Human resource issues focus on people with multiple job/process 
skills as an essential ingredient of being competitive; on 
adaptability, just-in-time training, and continuous upgrading as a 
guarantee of employability; and on critical thinking and shared 
values. Many of these skills and competencies center around 
communications and networking. 
Information as a commodity focuses on: practices and technologies 
of access; on strategies for targeting specific information and 
coping with dynamic, rapidly changing information; on strategies 
and technologies for integration and coordination; and on rapidly 
emerging applications for technology. 
In order to accommodate the rapid flow and proliferation of 
information as a commodity, computer technology related issues 
are in rapid transition. Communication is replacing information as 
a focus. Information commodities, to have value, must be 
transportable. They must be available in multiple formats (data, 
voice, video). The technology must be easily accessible to the user 
(easy to use with context sensitive help) and must facilitate 
decision making. Information has to be readily transported from 
one system to another, from one technology to another. 
Communication technologies and systems have become important 
parts of a national infostructure. 
As an institution, education has been slow to adopt to these 
changes. Ifthe technologies of the workplace become the 
technologies of education, educators will have to adopt these new 
roles. Rather than see them as threats to existing patterns of 
behaviour, these technologies should be seen as personally 
liberating, and as a support/enhancer of learning, teaching, and 
management of education. Educators must have these skills and 
competencies. Learners must work in an environment which 
fosters their development. 
Citizens in this society must be literate, highly educated, adaptable 
to rapid change, able to cooperatively resolve complex problems 
with technological solutions, and able to compete in a global 
marketplace. 
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Democratic societies such as ours are built on the premise that its 
citizens can make rational, informed decisions. Such decisions are 
predicated on access to timely, accurate, appropriate information, 
and on having critical thinking skills adequate to deal effectively 
with the information content and presentation. Expanded use of 
information and communications technologies has created a major 
problem with respect to such decision making. The average citizen 
in this province does not have access to the technologies for 
accessing, targeting, retrieving, and managing information 
appropriate to the task at hand, nor do they have the knowledge 
and skills necessary to use the technologies or perform the 
information assessment. 
Most new knowledge is being produced and made available in the 
electronic domain of computer networks such as the Internet. This 
virtual world or 'cyberspace' is international and multidimensional 
in scope. Some industry estimates put the number of world wide 
users at sixty million by the end of this year. Governments and 
industry are moving rapidly towards making all their information 
(public, and for sale) available in this manner. In many cases this 
will be the only means of access. Canada has recently defined the 
criteria, rationale, and mandate of a national technology 
infrastructure which will provide community and business access 
to the information world. The gap in earning power, in influence, 
and in standards of living between those who have access to 
cyberspace and those who do not is growing rapidly. It would 
seem imperative that the secondary school system provide access, 
training, and opportunities to its future citizens. 
The Strategic Economic Plan uses words such as enterprising, 
competitive, educated, innovative, distinctive, creative, productive, 
and prosperous to describe a society and its citizens that we should 
aim for. The Employability Skills Profile developed by the 
Conference Board of Canada states that employers are looking for 
individuals with academic, teamwork, and personal management 
skills. Academic skills are described in terms of communicating, 
thinking, and lifelong learning. Personal management skills relate 
to positive attitudes and behaviours, responsibility, and 
adaptability. Teamwork skills relate to working with others within 
groups, understanding group dynamics and common goals, and 
leadership skills. The emerging graduation outcomes for this 
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province will most likely include those related to communication, 
problem solving, technological empowerment, global awareness, 
aesthetic expression, citizenship, lifelong learning, and personal 
development. 
Literacy and the Educ:ated Citizen 
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Literacy has been variously defined. A commonly accepted 
understanding is that it is constituted from a shared symbol system 
that has common meanings and communicates much the same 
information to a group of people, while at the same time permitting 
a variety of interpretations (Gardner, 1983; Wolf, 1990; Waetjen, 
1993). The pervasiveness of technology and its applications to our 
lives has created such a symbol set to the extent that technological 
literacy is now a necessary component of general literacy. Our 
graduates need preparation to use technology for the rest of their 
lives; to understand and be able to apply it. The concepts of it 
must be woven into our curriculum, in the physical sciences, the 
social sciences and the arts. Since technology is systemic, having 
a cascading effect on people and society, the literacy requirement 
which it generates must be approached through two initiatives 
These are the practice of integrating technology into all disciplines, 
and the teaching of discrete knowledge about technology and 
technological processes in a separate program. These are functions 
of a general education designed to address this need. 
Proficiency in the functional use of computers is one small part of 
what constitutes technological literacy. To be technologically 
literate requires of us the ability to create meaning, to code and 
decode information, to exercise control over information through 
technology, and to recognize the influence of technology on the 
presentation and selection of information. It also requires us to be 
aware of the seamless nature of information provided through the 
power of the computer, the nature of virtual space and the nature 
of experience in cybernetic systems. It means that we must be able 
to confront the perception of objectivity in technology, recognize 
how reality can be constructed for us through technologically 
driven mass media, how a shift from textual to visual/graphical 
means of conveying meaning impacts upon how we construct our 
own knowledge, and the changes technology induces in our social 
relations. 
Technological literacy is a continuum upon which the breadth of 
one's "literacy" is in a constant state of change. It ranges from 
simple procedural competencies to an ability to apply critical 
thinking skills in the use of technology within a body of knowledge. 
One does not have to be proficient in all aspects of technology to 
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place on this continuum. The technologically literate person will 
know when and how to choose a technology, where and how to 
apply it appropriately, how to recognize personal inadequacies and 
know where to seek help. Like reading literacy, technological 
literacy fades without usage. It is a skill, a process, a body of 
knowledge, a way of thinking which is constantly evolving, thus 
requiring us to continually improve our performance. This is 
particularly noticeable when dealing with the rapid rate of change 
in technology and its applications. 
Technological literacy refers to the extent to which a learner 
understands and is capable of understanding tec.hnology . It also 
encompasses a level of knowledge and ability sufficient to use and 
communicate with technological concepts, ideas and words. In a 
curriculum it means acquiring technical skill in advanced 
technologies, problem solving skills, abilities to understand and 
conduct self-directed analysis of the social and cultural impacts of 
technology. It requires an ability to extrapolate from existing 
technologies to future possibilities and generate information as a 
basis for making decisions. 
Leaming environments can now have continuous access to 
information because of technological innovations. The skills 
necessary to manage this phenomenon involve learning how to 
think, how to learn and how to structure intellectual inquiry in 
order to wade through the information available. Higher order 
thinking skills, the use of abstract concepts, a recognition of the 
interactive nature of learning, critical assessment tendencies and 
adaptability to technological change are some of the characteristics 
of the technologically literate person. 
Technology has and will continue to change society. Complex 
social issues have evolved from technological developments. 
Learners must feel competent in challenging how, when, and why a 
particular technology should be used. They must be in a position 
to offer alternatives and pose what if ... ? scenarios. They should 
feel empowered to examine how technology influences the 
information available to us and be able to deconstruct electronic 
media in order to know how it functions in delivering messages to 
us as consumers. They must be conversant with technology as a 
problem-solving strategy, and must be able to apply critical and 
generic thinking skills to the development of technological 
solutions. 
If graduates are to achieve the levels of technological literacy 
desired by society, the professionals who develop, manage, and 
facilitate learning must be technologically literate. Professional 
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Literacy and the Educator 
Chapter 3: 
development which empowers educators to appropriately integrate 
technology into their learning and work environments must begin 
with the needs of the individual and their assigned role. This 
means conducting needs analyses to determine where people are on 
the continuum of technological literacy and designing support to 
meet their needs. For some this will be attaining some level of 
competency in computer use and application. For others it may be 
understanding how a particular concept may be enhanced through 
the use of a particular piece of technology. Like general literacy, 
technological literacy is both a societal and individual issue. 
The determination of technological literacy is not an exact science, 
nor is it a vague measurement. By defining minimum 
characteristics we are able to locate ourselves on a continually 
changing continuum and come to some understanding of our level 
of literacy. We must recognize that there will be developmental 
variations in its achievement. What constitutes literacy for one 
person may be woefully inadequate for another. 
It is helpful to think of technological literacy as a set of continua 
which are specific to groups of technologies and technological 
processes. These are related to and impact continua of skills and 
competencies from other components of the education process. The 
specific continuum of skills and competencies of an educator must 
include the relationships between the learner and technology, and 
between the technology and pedagogy. 
The continuum of skills and competencies related to particular 
technologies continues to change as technologies themselves 
change. Under these conditions, it may well be difficult to imagine 
how one might engage in useful and productive experiences in 
using technology. There are, however, some constants amid all the 
change. Technology itself is a human invention. The purpose of 
technology is to solve problems, old and new, real or imagined. 
Engaging in technology activity requires the use of problem solving 
strategies, technical procedures, and analysis procedures. 
Technological strategies are usually generic and underlie all 
technological activity. Further, these strategies are not always 
unique to technology activity. Generic learning skills and problem 
solving strategies are common to many endeavours. Technical 
procedures are usually tied closely to a particular technology. 
Strategies usually change much more slowly than technical 
procedures. It is therefore important that we clearly identify these 
strategies and ensure that students and teachers can relate specific 
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requirements for using technology (e.g., the how-to of technology) 
with the strategies for doing things (e.g., the how-to of writing, of 
scientific discovery, or of technological problem solving) . Unless 
we take this approach there is a danger that the focus will be on 
acquiring technical proficiencies which rapidly become obsolete. 
An example might clarify this point. Wordprocessing may be seen 
as an activity which is not unique to any one discipline. An 
analysis of the requirements for performing the activity shows 
several layers of knowledge and skill are required. At the most 
generic layer, the writer needs knowledge and skills with language, 
critical thinking, organizing, and problem solving. Another layer 
relates to the general functions or activities which can be 
performed with all wordprocessors, regardless of which computer 
or wordprocessor is used. These include text entry and editing 
functions . At the most specific layer, the user must acquire 
knowledge and skills related to the specific procedures imposed by 
the tool being used. The tool (e.g., WordPerfect) has specific menu 
items and procedural requirements for text entry and editing which 
may be different than those of another tool . It is this product 
specific level of technological process skill which is so seductive 
as a focus of activity for learners. It is easier to deal with than the 
more generic wordprocessing skills, and much easier to deal with 
that the broader, more strategic skills of language and critical 
thinking. Similar inferences may be drawn from other activities: 
between the process of design as a generic technological problem 
solving strategy and the use of a particular computer assisted 
drawing program; between artmaking and the particular techniques 
imposed by the medium; between the process of scientific discovery 
and the procedures required by the technologies employed in the 
process. 
In an attempt to address the issue for educators, the following four 
areas are determined to be crucial areas in which they must have 
comprehensive skills, knowledge and understanding: 
• Technical 
• Educational 
• Ethical and Social 
• Specialized Curricular Applications 
A description of these four areas is included in the Appendix. The 
description includes samples of the competencies which may 
expected of educators. These are provided as a starting point for 
developing a comprehensive continuum. 
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Technology in 
Learning 
Environments 
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Introduction 
Chaptn4: 
This document presents a vision of what can be accomplished in 
the education system by embracing the technologies of information 
and communication, by actively questioning why we do things, and 
by seeking to improve what we do and how we do it. It is based on 
a premise that if we chose technology wisely, after careful analysis 
of need, it can enable us, both learners and educators, to perform 
better and do things we never thought possible. 
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The education system is a major producer and consumer of 
information. At a time when information and communications 
technologies proliferate in business, industry, government, 
transportation, and the home, education is clinging stubbornly to 
its 19th century traditions and practices. Information that is 
endlessly created, duplicated, modified, and transported in physical 
form in traditional ways is laborious to produce and often very 
time consuming to find and assess. The education system bas the 
same information handling and communications needs of any other 
large organization. As evidenced in the corporate world, these 
technologies require and engender new models of thinking and 
doing and new modes of organizing and interacting. They 
challenge all of our long-held assumptions about ourselves and 
how we work. 
Implementing small, incremental changes has not effected 
meaningful change in education. Comprehensive integration of 
information and communications technology will change 
educational management practices, notions of content, 
understanding of pedagogy, and of how and what is measured to 
determine student achievement. The industrial, top down, system 
driven model of education is at odds with a recognition of the need 
to address multiple learning styles and a learner centered approach. 
This is especially true as education moves towards a client driven 
concept. Valuing student diversity and enterprise, and measuring 
achievement in terms of outcomes implies opportunities for 
individualization of educational experiences and alternate routes to 
success. Learners that can apply critical thinking skills to complex 
multidimensional problems require opportunities to clarify problem 
situations, articulate problems, and develop/evaluate multiple 
solutions. Doing so requires access to a rich, integrated blend of 
experiences, information sources, and technologies. 
Comprehensive technology integration will allow us to move from 
the levels of achievement and educational effectiveness previously 
illustrated in Chapter 2 to those illustrated below. As in the 
previous illustration, the intersection of the circles represents the 
impact on the student and on the education system. We believe that 
these technologies can empower educators and learners to achieve 
in areas not previously accessible and perform at levels not 
previously possible. 
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• earn1n 
Resources 
Impact ofTechnology Integration 
The following table provides a comparison of the education system 
we are moving from with the system we are moving towards. In the 
evolution the new model, the old system has already begun to take 
on some of the characteristics of the new. This table is not 
intended to rigidly classify either system, but rather to illustrate the 
trend. Integrating information and communications technologies 
fully into the K-12 system will facilitate the new modes. 
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Enabling impact of technology integration on models of education. Descripton indicate 
extremes of old and new models. Our existing model is in transition between these extremes. 
Characteristic Old Model Focus New Model Focus 
Curriculum Development cyclic - major review and change continuous, incremental, 
every 8-10 years improvement 
Leaming Resource Selection one shot - done with major continuous, incremental, 
development of curriculum improvement 
LR Management centralized decentralized 
Leamer Environment textbook based, lock step resource based, continuous progress 
Implementation prescribed collaborative 
Delivery Mode school based community access 
Effectiveness for some (emphasis on similarity) for all (emphasis on uniqueness) 
Role of Teacher primarily one of an expert primarily one of facilitator/manager 
Student Teacher Interaction teacher centered student centered 
Leamer acquire knowledge construct knowledge 
Leaming transmissional transactional leading to 
transformational 
Achievement expectations of excellence for some expectations of excellence for all 
Evaluation content/product orientation content/process orientation 
Education Program prescribed content prescribed outcomes 
Student Program more uniform activities more individualized activities 
Educator Interactions isolated collaborative 
Professional Development one size/one shot individualized 
Technologies single purpose multi-functional 
Changing Focus of Education 
A continuum of systemic change in education, developed by 
Beverly Anderson (1993), describes this transition in terms of how 
the elements of change are transformed as the system moves from 
the old to the new through a series of stages. 
The elements of change are indicators which embody different 
characteristics at each stage of the change process. They are: 
• • 
• v1s1on, 
• public and political support, 
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• networking, 
• teaching and learning changes, 
• administrative roles and responsibilities, and 
• policy alignment. 
For each of these elements there are six transition stages. These 
are described as: 
• maintenance of the old, 
• awareness of the need to change, 
• exploration of the new, 
• transition, 
• emergence of the new infrastructure, and 
• predominance of the new system. 
A perusal of the continuum, located in the attached Appendix, 
allows the reader to locate this province's K-12 system at various 
transition stages. It will be readily apparent that different people 
and levels of the system are in different places for each indicator. 
Some are exploring new visions while others are maintaining the 
old; some are working on a new infrastructure for roles and 
responsibilities while others are just becoming aware of the need 
for change; some are in transition with respect to teaching and 
learning changes while others are still firmly entrenched in the old 
system . 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
The Vision: A New Model for Integrating Technology into Education 
Chapter 4: 
Education is a community enterprise. It is how a society prepares 
the next generation of citizens. Today's society has all its 
activities mediated by information and communications 
--~- -~- . technologies. Technology is constant and relentless in its pressure 
\"on us to change. Rather than being driven by technology, 
education must embrace technologies and technological processes 
and use them as a constructive vehicles for improving the 
effectiveness of the sy.stem, tOr ilnproving student achievement, and 
for increasing literacy. The technologies of the workplace are 
becoming the technologies of home and leisure. They are the 
technologies of a learning culture. 
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There are two components of these technologies which are 
important to the education system. The technology infrastructure 
is the physical technologies. It consists of hardware, software, and 
communications systems. The technology infostructure is the 
information content of knowledge bases, the linkages made across 
content and with other locations and individuals. It is the living, 
dynamic web of information creation, sharing, and transformation. 
It is the application of human ingenuity. 
In order to achieve the technology integration goal of enabling 
students to become productive, technologically literate citizens, 
the K-12 education system will: 
• develop a technologically enriched curriculum which promotes 
active learning, develops links to multidimensional work and life 
situations, and expects students to share responsibility for their 
own learning; 
• use information and communications technologies to develop 
global learning strategies. 
• use technology to expand the concept of the classroom beyond 
the traditional physical and intellectual walls by creating links 
to other cultures, other opinions, and to other concepts of time 
and place; 
• provide learners and educators access to the expanding 
worldwide information resources and knowledge bases; 
• use a variety of real-time and time-shifted interactive 
information and communications technologies to create home/ 
school/community links; to expand notions of learning, of who 
constitutes the learning community, and the learning time; and 
to increase/improve collaboration between/among learners, 
educators, and parents; 
• develop an infrastructure/infostructure which provides learners, 
educators, parents and the community with access to 
appropriate and timely information and services. This system 
will integrate the learning community with the provincial/ 
national infrastructure/infostructure; 
• encourage learners to take responsibility for their own education 
by developing a community concept of lifelong learning; 
• engage the entire education community in identifying, 
comprehending, developing, and implementing a continuous 
improvement process in education. 
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An inforrnation m:ess model 
Acheiving this vision requires articulation of a new model of 
information production and access. The new model assumes 
several basic constructs: 
• Technology choice is a value choice. Educators and learners 
will choose and use technologies from those available to them 
based on the value that they ascribe to the particular technology. 
• Education is a knowledge industry. It uses information. 
Information can be worked on and processed by technology. 
Knowledge can only be created and used by people. The teacher 
acts as an intermediary between the learner's access to 
information and the creation of new knowledge by the learner. 
• All information created and/or used by students, teachers, 
parents, administrators, resource developers, curriculum 
developers and others are information products available to the 
system. 
The information products produced and consumed in the K-12 
education system have traditionally been considered in terms of 
official docum~nts . These include Department of Education 
documents (e.g., policies, curriculum frameworks, course 
descriptions, curriculum/teaching guides, and learning 
resources), district office documents (e.g., staffing, statistical 
information), and schpol information (e.g., course enrolments, 
teacher assignments, student records). This vision expands the 
scope and concept of information products and producers 
· considerably. 
• The education system has an information and communications 
technology infrastructure/infostructure to provide its clients 
(people in and associated with the system) quality, just-in-time 
information products. 
• The technology infostructure supports design, production, 
marketing, storage, exchange, and consumption of information 
products through an electronic communications system. It also 
provide·s an easy searching technique to locate information and 
cross reference it to other information. 
The Learner and the Learning Environment 
Chapter 4: 
This model is based on the notion of the learner being the primary 
client of the K-12 education system. The learners needs can be 
defined with respect to those of society. When placed in this 
context a particular world view of the education system emerges 
which shows the relationship of the learner to the learning 
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environment and to the broader commu,nity ·t>f]eam:ers. This 
concept, illustrated below, is conducive "to '..deYelo:pi·ng .:a life ltlng 
learning culture. 
Learning Community 
Learning Environment 
Lea.rner 
Leamer Relationships 
An integrated system of technolo.gies is req~uir.ed to p:rovide the 
learner with opportunities fo·r acces'S and interconnection with 
learning communities. The interaction point of the Je·amer in the 
immediate learning environment is through a 'tool .kit' of 
technologies, competencies, and strategies. T:h.is is .a ·continiuum 
which becomes increasingly more powerful .as the :teamer 
progresses. The learning environment is connected t0 the broader 
community of the school, the neighbourhood, ·and the ·world 
through information and communications systems. .Learne·rs are 
provided access to a variety of information sources and database·s 
designed specifically for the K-12 system and to th·e wider world ·Of 
services and information products~ of other learners .and teachers. 
In this model learners are not restricted to students :of the K-12 
school system. 
Chapter 4: 
Learner 
Learning 
Environment 
Learning 
Community 
Learner 'Tool Kit' 
Technologies (tools) 
Strategic Leaming Skills 
Technical Competencies 
Critical Thinking Skills 
Information and 
Communication 
Systems 
Local Area Networks 
Communication Systems 
Info Resources 
Learner Interactions with the Leaming Environment 
Interactions illustrated by the above diagram are described below. 
Learners 
Learners are primarily students of the K-12 education system. As 
a rule they attend classes at their local school. Learners can also 
be educators who are learning new technologies, new methods, and 
new strategies. 
Tool Kits 
Tool kits are the interaction point of the learner and the technology. 
They include the tools (e.g., computers, software, data collection 
interfaces, and control technologies), the technical competencies 
and skills associated with using a particular tool, the strategic 
learning skills associated with all learning and doing, and critical 
thinking skills which enable them to effectively manipulate 
information and construct knowledge. 
The exact nature of a tool kit will vary with the user and the task. 
The K-12 learners tool kit, for example, will become more complex 
and comprehensive with higher grades. The educators tool kit will 
include pedagogical issues as they relate to technology integration 
and the intended learner outcomes. The level of sophistication that 
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the user brings to the application of these to a task are essentially a 
measure of literacy. In this context, the tool kit used by the learner 
can also be an indicator of the technological literacy of that 
person. In many ways the tool kit available to the learner defines 
the quality of learning environment for that learner. 
Learning Environment 
The learning environment is the location in which learning is taking 
· place. For the primary learners of the K-12 system, this project is 
concerned with the school as learning environment. Classrooms, 
resource centers, libraries, labs, art rooms, and music rooms all 
present unique aspects of those elements of a learning environment 
which are conducive to productive endeavour. For educators, the 
learning environment is the primary place of work. This could be 
the school, the district office, or the curriculum development 
office. The focus of the learning environment should be fostering 
and empowering the learner to improve achievement, to be more 
effective, and to increase literacy. This environment is defined not 
only by the physical dimension of the room and the technologies, 
but by the intellectual dimension of challenge and opportunity 
presented to the learner. Learners should be expected, and taught, 
to challenge assumptions and to develop new answers. 
Technology has the power to enhance a variety of variables 
affecting the learning environment. These variables include 
demographics of the class, subject and grade organization (e.g ., 
single-multi-grade, single-multi-subject, large-small school), range 
of learning abilities, and stude~t motivation. Properly deployed it 
can break down physical and intellectual barriers for learners and 
educators. 
Information and Communication Systems 
These systems comprise the technology infrastructure and 
infostructure. They link the local learning environment to the 
global learning environment. Thes~ .systems are essential to this 
vision of technology integration .. 
Learning Community 
The learning community includes the physical space of home, 
community, workplace, province and the much broader virtual 
space of information and people available through communications 
networks. 
. . ... . . -.: . ... 
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Goal Technology lnfrastructure/lnf<>*ucture 
Chapter 4: 
A technology infrastructure and infostructure are required to 
achieve the vision of a learning environment which operates in a 
local context but is global in nature. The infrastructure must 
provide the appropriate information resources, tool kits and 
communications networks. 
The illustration on the next page is derived from, and is 
complementary to, the Goal Technology Infrastructure of The 
Strategic Information Technology Plan of the Department of 
Education (Exhibit E.3, see Appendix). Although that model is 
specific to the administrative needs of the system, it adequately 
describes the technological linkages required between schools, the 
districts, and the Department. The TILE model below describes 
the functional requirements of integrating technologies into 
learning and working environments, including those of the K-12 
student, educators, curriculum developers, curriculum managers, 
resource managers, administrators, and parents. All of the users, 
or clients, of the system have access to the services and 
information products that are essential to their tasks. Access is 
provided through the Educational Access Network. Access points 
allow connections though the users tool kit in the local 
environment. 
The Educational Access Network is the infrastructure and 
infostructure technologies which have local, district, provincial, 
and national components. The local component is the school 
network with connections in classrooms, staff and teacher 
workrooms, resource centers, and offices. Teachers and students 
have access to the school network from the school and home. 
Parents have access to the school network from home. Within the 
school environment, the school network provides a connection to 
the district network and to the provincial network. STEM-Net 
currently provides the infrastructure for the provincial network and 
it provides access to the national and international (global) 
community. Educators have STEM-Net access from home. 
At each level of the EAN users will have access to information and 
services stored at that level. Information will also be distributed 
across the entire network of local, district and provincial nets and 
will be available from any point. Information will be available to 
users from any learning environment. 
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Users/Clients 
Students 
Teachers 
Parents 
Curriculum Developers 
District Staff 
School Administrators 
Resource Developers 
Curriculum Managers 
Other Educators 
Access Points 
Schools 
Districts 
Department of Ed. 
Public Library 
Post Secondary 
Home 
Community 
Other 
Databases 
Our 
Cmmunity 
Educational 
Acess 
Network 
Global 
Networks 
K-12 Databases 
Program of Studies 
Curriculum Docs 
LRDC 
Resources 
Resource Evaluations 
Outcomes 
Local Courses 
Lesson Plans 
Evaluation Criteria 
Evaluation Strategies 
Policies 
----
Services 
Health Services 
Social Services 
Educational Services 
Other Services 
Technology lnfrastructurellnfostructure -A Functional Perspective 
The infrastructure described above does more than connect the 
learner with a comprehensive array of information products and 
services. It allows for individualized learning and intellectual 
liberation. 
The EAN allows clients of the system to be simultaneously 
information consumers and providers. It, along with the 
individualized users tool kit, is the key to the effective integration 
of technology into curriculum development, implementation and 
delivery, and learning resource management at the provincial, 
district, and school level. It provides current, up to date 
information at the point of use . This is important to the learner, 
the teacher, the curriculum developer, the curriculum manager, and 
the parent. 
The technology infrastructure/infostructure have major 
implications not only for system wide practices in the K-12 
education system, but also for individual learners, educators and 
parents. 
Technology In Learning Environments · 
Vision for Organization and Management 
Chapter 4: 
The three major educational system components documented by 
this project cut across all levels of the system. Curriculum 
Development, Curriculum Implementation/Delivery, and 
Learning Resource Management are performed to some degree by 
all levels. Each component has a formalized, recognized function 
in at least one level. Each is characterized by a number of 
processes and activities. Each of these has outcomes or products . 
Generally, however, there is functional isolation in the system. 
People in one level of the K-12 system may, or may not, be aware 
of the formalized function of another level, but are frequently 
unaware of the operational requirements, or that the three key 
activities are in fact universal to the system. This vision would 
facilitate, and in fact would thrive on, a more collaborative 
process. Significant change is required. 
Curricul1111 Management 
Curriculum management has provincial, district and school 
components. At the provincial level, the Department of Education 
is responsible for constant monitoring of the curriculum, 
anticipating the needs of students, parents, and society and for 
developing a program which meets those needs. Curriculum 
managers must have access to current information on provincial, 
district, and school population trends; to data on the currency of 
programs, courses, course outcomes, and learning resources; and 
to tools for accurate and timely prediction of needs. They must be 
able to quickly assess the total program for weaknesses, 
redundancies, and strengths. They need flexible, long term 
strategies to manage change, to anticipate and fix problems, and to 
foster and engender a desire to continuously improve educational 
outcomes for learners and educators. 
Curricul1111 Development 
This activity is formally considered to be a major function of the 
Division of Program Development. Many of the processes and 
outcomes of this activity are also performed by teachers, program 
coordinators and others. 
Needs analyses are conducted to determine the status of programs, 
courses, and learning resources. This requires: the development 
of data collection tools, assessment criteria, and· decision making 
criteria, and; performing data collection, assessment, and decision 
making. Students, teachers, principals, district office staff, and 
Department of Education personnel may be involved in the process. 
The new model would provide an information handling and 
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communications system to expedite each of the needs analysis 
processes, eliminate redundancy of data handling, and provide easy 
access to the data in a variety of formats. It would provide access 
to any desired client group within the K-12 education system. The 
same technology could handle needs analysis for curriculum 
development, implementation, or learning resource management 
and would be available to the school, the district, or the 
Department of Education. 
Curriculum development is a shared process. Revision and 
development of curriculum requires feedback from other educators 
concerning goals, objectives, intended learner outcomes, relevancy 
and value of intended instructional and learning strategies, course 
descriptions and teaching/curriculum guides. Developers engage in 
research with respect to emerging trends in the discipline and in 
technologies appropriate to the implementation of the program or 
course. All these benefit from collaboration with other educators. 
In this new model, a core working group can take the lead in 
development through a combination of face to face meetings and 
virtual conferencing (on-line through STEM~Net, for example). 
These virtual meetings will eventually combine real time voice, 
document handling and editing, and image transfer (still or 
motion). As work progresses, it is passed to a larger group for 
reaction and validation. This second group meets only in the 
virtual domain (cyberspace) and can easily be chosen to represent 
districts, external advisors, and others. As work is validated by 
this group, it is released to the public domain of the K-12 system 
by posting it to the network. This would occur prior to and during 
piloting. Some advantages accrue from this method. Curriculum 
development becomes a democratic process in the sense that 
everyone can be aware of the impending changes, of the give and 
take of the development process, and is afforded a voice in the 
process. Everyone has access to research information, to the range 
of rationales and ideas explored, and can develop a sense of 
ownership for the outc.ome. Implementation can be expedited. 
The K-12 infobase can be a clearing house for all authorized 
products resulting from provincial, district, and school curriculum 
and learning resource development projects. Information sharing 
and collaboration are key to this model. 
Course descriptions can be cross-referenced to the program of 
studies, to evaluation policies and strategies, and to teaching/ 
curriculum guides. Teaching guides can be linked to lesson plan 
templates, to learning resources and learning resource lists, to 
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implementation strategies, to projects and activities, and to 
current research. 
The resulting infobase and search/monitoring technologies will 
allow a continuous improvement curriculum development model. 
Curriculum updates will become quick and inexpensive. One fixes 
only what needs to be fixed. In many cases fixes could be carried 
out through the virtual domain. 
In addition to incorporating technology into the process of 
developing curriculum, developers must incorporate technology 
into the structure of the curriculum itself. Care must be given to 
/ the identification and specification of the role of technology in the 
processes that students and teachers are expected to engage in 
while 'doing' a program or course. Developers must be conversant 
with the appropriateness of a particular technology or 
technological process to the particular learner outcome, activity, or 
project. They must be aware of the time required to develop the 
requisite technology skills and of the impact of the technology on 
the content of the course, on learning strategies, on evaluation 
criteria and techniques. Developers must also be cognizant of the 
evolution of what becomes important skills, strategies, and bodies 
of knowledge for students and teachers as modes of thinking and 
doing change. 
Curriculum Implementation/Delivery 
There is often a discrepancy between the intent of curriculum and 
courses and what is actually achieved by students. It is reasonable 
to assume that a more collaborative working relationship between 
the developers and deliverers would be helpful. This would be 
characterized by better communications and easy access to the 
appropriate information. Although delivery is done primarily at 
the school level, there has to be a coordinated management and 
administration effort between the department, district offices and 
schools. Resourcing, student data, curriculum information, 
evaluation criteria, teacher data, and policy documents are typical 
of information products common to all three levels. 
One of the characteristics of the existing model for 
implementation/delivery of curriculum is the focus on year one of 
implementation. Issues arising in subsequent years resulting from 
changing resource requirements, the need for modifications to 
curriculum documents, and in-service for new teachers is much 
more problematic and has been difficult to address until major 
changes are indicated. 
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A new model is advocated here which would be built around 
principles of continuous improvement, and which incorporate a 
mechanism to continuously monitor and improve during the life of 
a piece of curriculum. Improved communications between the key 
players is essential. The Educational Access Network would form 
the backbone of information products and services used by 
educators and learners. 
Traditionally, introduction of new courses or programs is 
accompanied with a district in-service, followed by a series of 
teacher in-service sessions. As recognition of the problems 
inherent in this trickle down approach has grown, there has been 
some movement towards alternate models of professional 
development. The technology infrastructure described here would 
enable a range of in-service possibilities. It is now possible to 
combine elements of traditional professional development with 
sustained, long term technology mediated programs. Linking 
teachers to curriculum and resource development projects at an 
early stage allows affords them a stake in the change process. It 
allows them to maintain currency with changes in disciplines, 
strategies, and technological developments, and it gives them a 
significant headstart on the competencies and skills that will be 
required in future professional development. This would help 
improve the capabilities of existing teachers and form the basis of 
an in-service program for new teachers. 
After year one of implementation, teachers new to a course have 
the same in-service needs as those who were part of the original 
implementation. In-service can be built so that it has a number of 
pieces which can be reused. These can range from hypertext 
curriculum documents which incorporate a training/help component 
to a full blown multimedia in-service program complete with links 
to the course resources and activities. Educator mentoring which 
includes some form of electronic mediation (e.g., email, 
conferencing, how-to videos) would formalize the linkages between 
experienced and new teachers. In-service, for any purpose, must 
be long term and must employ some form of accountability. 
A detailed analysis of the value which integrating technology on a 
large scale brings to the learner is presented in the next section, but 
it is important to point out that they are the group to whom 
curriculum is being delivered. The emerging role for K-12 
students stresses active learning, constructing knowledge, and 
problem solving. All these are dependent on information access 
and the development of appropriate skills and competencies. The 
technology infrastructure designed for delivery must accomodate 
the needs of learners as effectively as those of educators. 
Technology In Leaming Environments 
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As with the previous two, learning resource management is a 
function essential to everyone in the education system - learners, 
teachers, school administrators, district staff, and developers. 
Services provided by the Educational Access Network will allow 
input and collaboration from a wider range of people from all 
levels of the system. This will expedite the processes of 
identifying appropriate resources and collaborating on the 
evaluation and development of resources. 
Resource distribution and utilization can be facilitated by the 
network. It will make resources on demand available to all users 
from students to curriculum·managers. This will include 
curriculum documents, teaching guides, texts, projects, activities, 
lesson plans, planning tools, and evaluation criteria. It will 
provide links to the LRDC catalog for cross-referencing to the 
curriculum and for resource booking. The goal will be to provide 
as many resources as possible available on line in electronic 
format. This will include video, text, voice, and graphic products. 
It may be necessary to link to the cable or phone company for pay 
by delivery products such as video. 
The database will include teacher (and student) developed 
resources. It will provide electronic access to all authorized 
resources and all recommended resources. Access will be school to 
home - home to school, school to school, school to district, school 
• to province. 
The K-12 system is an integrated community in which each person 
has a particular role. Each one has unique needs in order to 
continuously improve their abilities to function effectively. Each 
one engages in a broad range of activities and needs a tool kit of 
technological resources, technological competencies, and critical 
thinking skills. 
The learner 
The secondary education system exists to serve the needs of 
students and society. It is the avowed aim of the system to have 
learners become independent, creative, enterprising problem 
solvers and producers of new knowledge. Students can (and do) 
conduct and report on research, design instructional materials, 
develop lessons, create and make presentations, develop science 
projects, solve technological problems by creating original and 
unique products, and make thematic connections. Students can 
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(and do) work independently, and work with other students, 
classes, and schools on research and production projects in both 
disciplinary and multi-disciplinary modes. Students communicate 
with others. This model will meet their requirement for access to a 
wide variety of information products including: courses 
descriptions, course requirements, goals and objectives; lesson 
information, research information, resource listings, learning 
resources and learning strategies; evaluation instruments and 
evaluation criteria; criteria/descriptors and planning templates for 
assignments, activities and projects in generic forms and in forms 
specific to themes or disciplines; and previously completed works 
of others. 
Integrating technology into the student's learning environment will 
provide them with the learning skills, problem solving strategies, 
access to technologies, and the technological competencies to 
thrive amid constant technological change with an increasingly 
complex learning curve. 
Learners will have opportunities for diverse modes of thinking and 
doing; to develop creative solutions; to share information, ideas 
and problems with their peers and with educators in local and 
global learning environments; to contribute to the growing 
worldwide pool of information and knowledge; and to develop 
effective strategies to be lifelong learners. The future belongs to 
§ ,.., those who know how to learn. Those unable or unwilling to learn 
usually find themselves equipped to live in a world that no longer 
• exists. 
The Teacher 
( The teachers role is shifting rapidly from information source and 
provider to information manager and process facilitator of student 
activities. Information products important to them traditionally 
include curriculum frameworks, evaluation policies, course 
descriptions, teaching/curriculum guides, instructional materials, 
learning resources, teaching strategies, and lesson plans. Teachers 
also produce lesson plans, instructional materials, project guides, 
evaluation criteria, evaluation instruments, student records and a 
range of other products. Traditional technologies and 
methodologies have ensured that accessing and producing these 
products were solitary, time consuming activities and the outcomes 
were not often or easily shared. 
Classes are often multi-disciplinary and/or multi-grade. There is 
evidence that this will become more commonplace as student 
populations shrink. Information and document planning, 
production, and management tools are critical for such situations. 
·' 
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Existing information products are very difficult to cross-reference. 
Identifying commonalities in learner outcomes, objectives, 
concepts, and evaluation requirements of different subjects in 
order to create manageable class projects and thematic activities 
is very difficult. The singularity of high school subject teaching 
with traditional technologies and methodologies renders 
impractical the idea of expecting high school students to develop 
multi-disciplinary solutions to complex human problems. The 
proposed infrastructure will allow and facilitate easy information 
sharing and cross referencing across disciplines, across grades, 
and across schools. 
Information products created by, and made available to teachers, 
must also include strategies and procedural information for 
instruction, class managem~nt, resource acquisition and 
management, evaluation, project/activity design and management, 
cooperative planning, and cooperative teaching. The infostructure 
will make it easy for teachers to collaborate with other educators 
on resource evaluations, on project planning, on research, on 
curriculum development, on resource development, or on multi-
disciplinary high school student projects. The technology will 
provide teachers with an easy methodology to: perform advance 
planning for course implementation; produce a timeline for 
resource acquisition from the Leaming Resources Distribution 
Center (and order the resource) or for resource deployment for 
student use; flag critical dates and the location of relevant resource 
documents, and allow on-line access to resources on demand. 
There must be recognition of the expanded skill sets required of 
educators. The teacher as facilitator also becomes teacher as 
learner. New skills and competencies must be developed with 
respect to new content and processes for curriculum construction 
and delivery, for new technologies and technological processes, and 
for a new pedagogy which accounts for multiple learning styles, 
learning strategies, teaching methods, learning environment 
management, learning resources management, evaluation criteria 
and practices. Those who would guide students to become literate 
educated citizens must also be literate educated citizens. 
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Curriculum developers, at any level in the system, need to track 
recent developments in their disciplines; identify weaknesses in 
programs, courses, and learning resources; interact with colleagues 
and experts; develop cooperative, collaborative projects. 
Information access and management tools are essential. 
In addition to the forms of access and types of competencies 
described for teachers, the curriculum developer must be capable 
of creating the curriculum, developing the data products, and 
identifing the kinds of links across the data that teachers and 
students will need to make. A new set of tools and procedures are 
required which facilitate this process. 
Being aware of a technology resource which can help the student 
be a more effective learner is important. Awareness is not enough 
if one is to design curriculum which derives maximum benefit. The 
developer will require practical knowledge of, and experience with, 
the technology. 
The Parent 
By accessing the school network, parents will have access to 
information related to broad educational programming, specific 
subject areas, course requirements, and evaluation criteria. They 
will have access to programming information from their school 
district and local school. This will include schedules, curriculum 
information, and education related activities. They will have 
access to specific information related to their childrens' progress, 
performance, and responsibilities . 
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Students, educators, and parents would derive a number of benefits 
from this new inodel. Some benefits are: 
• all students would have increased opportunities to develop 
creative solutions to problems. 
• students would have access to the appropriate resources in the 
classroom when they were needed 
• a student could identify the specific activities and experiences 
required to complete a subject or a grade, and could plan and 
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track those activities using the classroom computer. Students 
need to be able to identify how activities, projects, and 
evaluation relates to the curriculum outcomes and to their 
interests. 
• opportunities could be provided for all teachers/students to work 
in a multi-disciplinary mode. Multi-disciplinary problems 
provide students with opportunities to synthesize knowledge 
and construct new knowledge. 
• a teacher could plan a theme and identify the relationship and 
links to every subject, thus ensuring that multi-grade, multi-
subject classes cover the essential content not only adequately, 
but in such a way that learning in one subject enhances learning 
in another. 
• a teacher could easily identify student outcomes, specific learner 
objectives, specific activities, learning resources, evaluation 
criteria, evaluation strategies, and teaching strategies for a 
particular subject, activity, project, or concept. 
• a teacher could develop pathways and monitor a student's 
progress through the outcomes and activities required for every 
subject and grade. Teachers, especially multi-grade or multi-
subject, will be able to develop and/or implement programs 
which build on the content of all subjects. Thematic activities 
and major projects require multi-disciplinary skills. Teachers 
need to be able to easily track a student's path through an 
increasingly complex web of outcomes, objectives, activities, 
and evaluation criteria. 
• school administrators would have access to information 
essential to their role as leader of curriculum improvement, of 
school improvement. It would be easier for them to facilitate 
teacher teams which focus the school on multi-disciplinary 
project-based teaching/learning as the primary mode. 
• program coordinators would have easy access to information in 
order to understand the 'big picture'. Primary, elementary, 
intermediate, or senior high coordination requires knowledge of, 
or quick access to, all subjects for all grades. 
• curriculum developers could instantly cross reference where and 
how a concept is covered in the existing curriculum, could 
identify existing resources, activities and strategies for every 
subject and grade. The curriculum developer needs to develop 
'the big picture'. This is especially important as the life cycle 
of courses decreases, as development times shrink, and as local 
course development increases. 
fl Vision for Technologr In Leaming Envlron11aents 67 
68 
• all courses, including local courses, would be developed 
through a province wide infobase of outcomes, objectives, 
projects and activities. Assessment of local courses by the 
Department requires comparison with outcomes and activities 
for existing curriculum as well as other local courses. 
Comparisons of, and standard elements in, courses will 
improve quality, reduce redundancy, and improve options for 
students province wide. 
• curriculum managers could identify emerging curriculum·trends 
and could project cost/benefits over several years . 
• parents could access the curriculum infobase and be aware of 
program and course requirements. This would enable them to 
be up to date and aware of educational changes and the needs of 
their children. 
• parents could access information on their child at any time. 
This information could include records and current performance, 
behaviour, attendance, projects, and deadlines . 
• the technology infrastructure would allow users to: 
• cross reference information by any item or criteria, 
• identify common elements across subjects, 
• plan projects and develop strategies for implementation 
that involve cooperation across classes, subjects, levels, 
and schools, 
• quickly determine the relative depth of treatment of any 
outcome or concept in any subject/grade, 
• link to outcomes in other subjects during course/activity/ 
project development, 
• identify information for development, curriculum 
management (including long term planning), teaching, 
learning, resource management, 
• develop an individualized track through the curriculum for 
each student, 
• link student performance to progress through the 
curriculum, 
• provide record keeping for material and depth of 
coverage, supplementary and/or enrichment material, 
exercises, and activities. 
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Introduction 
Strat.egic planning must translate into concrete actions in order to 
realize success. The strategies elaborated upon in this chapter are 
each comprised of a series of projects which combine to form a 
blueprint for success. The strategies reflect a combination of 
educational functions, teaching/learning supports, and human 
resource needs. Together, they contribute to the vision of this plan . 
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Strategies 
The projects which make up these strategies are interconnected, 
sometimes interlocking, and are designed to enable achievement of 
the vision. ·They emerged from careful analysis of problems and 
opportunities in the system and provide direction for the 
implementation of the plan. In some instances the projects are very 
specific whereas in others the task is identified and left to the 
implementors to provide the appropriate level of detail. 
Appendix A provides detailed descriptions of each strategy and its 
projects. 
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Educational Support Strategies 
Fundamental changes are required in some of our practices if we 
are to realize our goals. Some of these changes mean policy 
adjustments; others mean the development of new policies . This 
program identifies changes necessary to the implementation of 
many of the other programs. 
PC01 Steering Committee 
PC02 Advisory Committee 
PC03 Technology Integration in Future Curricul11n Projects 
PC04 Technologir.al Literacy Standards 
PC05 Curricular Adjusbnent 
PC06 Funding Allocation Procedure 
PC07 Research and Development Budget 
PC08 Negotiate Provincial Site Licences 
PC09 Purchase of Provincial Site Licences 
PC10 Working Group Technology Integration Advocate 
PC11 Technology Advisory Committee on Facilities Planning 
PC12 Refurbishing Facilities 
PC13 Sales Tax on Leaming Resources 
PC14 Adopt Technology Integration Planning Methodology 
Effective teaching and learning occurs when the appropriate 
supports are in place to facilitate it. The vision articulated in this 
report is dependent upon many changes being adopted. The 
Educational Support Strategy~ seeks to point out those things that 
will hasten our goals. The following projects are integral 
components of achieving this vision. 
ES 01 Technology Facilitators 
ES 02 Technk:al Support Persons 
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ES 03 Technology Integration Committee 
ES 04 School Technology Teams 
ES 05 Curriculum Documents Online 
Professional Development Strategies 
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Planning for professional development is an integral component of 
developing and implementing a technology plan. It is the first thing 
to do when bringing technology into the learning environment. The 
teaching/learning processes as they relate to technology integration 
will be the starting point for planning professional development. 
The experiences should reflect upon the benefits and limitations of 
technology in the learning environment, develop skill and comfort 
levels without overwhelming participants, utilize a team approach 
where people learn from colleagues, involve participants in 
activities which support their classroom teaching, and provide 
practical hands-on exposure. This is an essential component of the 
TILE vision, without which all others will not work. It is one of 
the critical success factors. Several projects are necessary to get 
this initiative started: 
PD01 Technology Acquisition Project 
PD02 Demographic Picture of Teaching Force 
PD03 Technological Competencies ldentific:ation 
PD04 Loc:al PD Needs Analysis 
PD05 Technology Professional Development Plans 
PD06 Deliver Teacher Professional Development 
PD07 Working Group Training Module 
PD08 Virtual Classroom for Teachers in Training 
PD09 Pre-Service: Technology in Curricuh1n 
PD10 Parental Technology Training Needs 
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Leaming is a life-long experience where our educational needs are 
met by a variety of agencies. The relative impact of any one 
agency depends on where we are with that experience. The 
effectiveness of those agencies can be enhanced when they work 
together towards a common goal. Networking technologies can 
perform a facilitating function in bringing together those threads 
which comprise our learning community. Learners are no longer 
bound to the book or the expert by time or place. Networking 
opens unrealized opportunities to support life-long learning. This 
program puts forward a number of projects which support this 
concept, while at the same time encouraging greater collaboration 
in sharing our existing educational resources. 
The enabling power of technology is well documented. It includes 
allowing voice interaction with desktop computers for those who 
cannot use the traditional keyboard interface, the provision of 
templates for routine tasks which allow users to dispense with 
mundane repetitive activities and focus on the creative elements of 
learning/working, desktop access to vast domains of information 
and knowledge previously limited by time and geography and, the 
freedom to use these tools at the discretion of the individual rather 
than at the discretion of some external agency. The learner is 
empowered to take control of her own learning, to follow unique 
pathways, to overcome restraints and to realize potential that 
would otherwise remain unchallenged without the technology. This 
program is intended to address the alternative choices technology 
offers us in meeting our unique learning needs. 
ET01 Our Community Edur.ational Access Network 
ET02 The Student Learning Network 
ET03 Distance Education Opportunity Study 
ET04 Meeting Special Learning Needs 
ET05 Distance Learning Student/Resources Access 
ET06 Parental Access Project 
-
ET07 Home Learning 
ET08 Mentorship Project 
ET09 Exemplary Schools 
72 Technology In Leaming Envlronmenb 
Technology Integration Strategies 
In order to undertake technology integration there are some 
elemental things to be accomplished. These projects have to be put 
in place to support the initiative, to provide users of the system 
access to those essential ingredients which underlie planning. 
TI01 Technology Integration Resource Centre 
TI02 Center for Excellence for Technology in Education 
1103 Working Group Technology Integration Advocate 
TI04 Concept Identification Across the Curricuhnn 
TI05 Technological Literacy Across the Curriculum 
TI06 Software Match to Current Curricuh.m 
1107 Curricular Adjustments 
1108 Marketing the Technology Integration Plan 
1109 Funding the Technology Integration Plan 
Curriculum Management Strategies 
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The function of curriculum management is an almost invisible one. 
It provides the underlying support structure for development, 
implementation and resourcing of the curriculum. As technology 
changes the way we deliver curriculum in the classroom, so it also 
changes the ways in which we manage that curriculum. Protocols, 
procedures, support requirements, strategies, and a host of other 
things evolve to meet the new environment. If we are to be 
successful in realizing the potential technology holds for our 
students and the quality of their learning experiences, a number of 
changes must occur. Some of these challenge accepted practice 
while others extend our ability to manage curriculum more 
effectively. 
CM01 
CM02 
CM03 
CM04 
Continuous Improvement Curricuh111 Model 
Data Modelling for Curriculum Development/Delivery 
Outcomes Tracking 
Provincial Site Licenses 
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CM05 Online Program of Studies and lnfoexchange 
CM06 Learning Resources Distribution Centre On-line 
CM07 Resource Evaluation Process 
CM08 Local Course Development 
CM09 Executive Information Curriculum Management System 
CM10 Evaluation of Technology Integration Plan 
CM11 Longitudinal Study 
CM12 Curriculum Marketing Strategy 
CM13 Implement Curriculum Marketing Strategy 
Curriculum Technology lnfra&ructure Strategies 
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The integration of technology assumes access to the appropriate 
technologies to integrate. It is therefore necessary to articulate 
what those technologies are and what their configuration should be. 
There are basic levels which we must achieve in order to realize 
success. A critical mass of technology and professional expertise 
is necessary to see major results . Minimum standards are set out 
in this infrastructure strategy. Targets are set and goals identified 
through a single comprehensive technology infrastructure project 
which will continue for the duration of the implementation timeline. 
It has a number of components which may for the most part be 
treated somewhat independently. They are interconnected, 
however, and for that reason it will be easier to maintain the 
linkages across them if they are included under this umbrella. This 
project cuts across all the other projects outlined in this plan. In 
many cases, this will be the enabling vehicle that provides a home, 
a support mechanism, and a viable presence to projects and their 
ensuing activities. These include outcomes tracking, resource 
evaluation, LRDC online, curriculum online, resources online, 
curriculum development, the student learning network, parental 
access, telecommunications links to the global community, needs 
analyses, professional development planning and delivery, 
mentorship, and cross curricular concept matching. 
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There are two major components to the infrastructure project, each 
of which has a number of sub-components: 
CT 01 Curriculum Technology Infrastructure: School Learning 
Envirorment 
CT 02 Curriculum Technology Infrastructure: Educational Access 
Network 
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Chapter 6 Transition: 
Achieving the Vision 
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Shared Vision 
Chapter 6 
Acheiving the vision articulated in the previous chapters will 
require major changes in practices over the next 3-5 years. 
Changes will be required in policies, funding practices, and in the 
daily working practice of students, teachers, principals, district 
staff, and curriculum and learning resource develop.ers. These 
changes have major implications for curriculum and learning 
resource management at the school, district, Division of Program 
Development, and Department of Education levels. A technology 
infrastructure and inf ostructure must be built to allow learners 
and educators to achieve the vision. 
The vision cannot be achieved immediately or easily. It will 
involve a phased approach to a number of initiatives. Some of 
these are dependent on completion of others. Each of them 
require considerable planning and cooperation at all levels of the 
education system. 
Greater Effectivenes 
.. ..... ... New Opportunities .. Strategic Plan .. Implementation ... 
Continous Improvement 
H 
TILE Implementation Cycle 
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Transition, Strategy 
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The objectives set out in the following pages are the pathway to 
achieving the vision articulated in Chapter 4. They are 
categorized according to the indicators used by the TILE team in 
assessing the readiness level of the K-12 system to integrate 
technology. These objectives are consistent with the Department 
of Education's mission statement which advocates the 
development of a learning culture in this Province. In this 
instance it is one empowered and enhanced through the use of 
technology. The strategy presents an approach which includes: 
• a focus on long term planning; 
• addressing the human needs of technology integration; 
• an emphasis on quality; 
• better coordination between all levels of the system; 
• working within and in accordance with the greater changes in 
education; 
• pursuing new approaches and partnerships; 
• elimination of duplicate initiatives, and; 
• the development of new delivery strategies. 
Over five years this strategy should result in comprehensive 
integration of technology into the way we do things in education. 
By that time the technology will no longer be a highly visible 
issue, it will be subsumed by educational concerns. The first year 
of this strategy is a foundation one. During this time there will be 
an emphasis on awareness building, initiating prerequisite 
projects and actions, establishing procedures and processes, 
building the links between all stakeholders, and achieving a level 
of rationalization for further implementation. This will be a 
decision making year for those recommendations that have long 
term impact and multi-year implementation lines. Leadership and 
planning issues have to be resolved and the actions which 
precipitate further progress dealt with. 
Year two is a continuation of those items initiated in year one; an 
implementation year for those actions already agreed upon. It will 
be a transitional time when some impact will be felt in the system 
as we go about building strength and momentum. The TILE vision 
will begin to take shape and broaden its impact. By the end of 
this year every school in the province should feel some impact 
from the strategy. 
Years three through to five will focus on further implementation 
of recommendations and building on the previous initiatives. 
Along with further development of the strategy this will be a 
period of evaluation and adjustment. The actions aimed at -the K-
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12 system will begin to expand outward into the larger learning 
community. By the end of this phase technology should have a 
solid integration into the processes of education. As it does, the 
emphasis on technology will fade to the background. We can 
expect to see widespread application of new and emerging 
technologies throughout the system without significant external 
prodding. 
Leadership/Planning: In a multi-layered system there is a need 
for synchronization of effort in order to effect significant change. 
Consolidation of such a common effort will only occur with 
clearly understood leadership functions and careful planning. 
This element of the strategy aims at putting into place those 
structures and conditions that will enable the system to develop 
the appropriate leadership and conduct the necessary planning. 
Educators: Human needs must be addressed if this vision is to be 
achieved. The pedagogical and technological needs of educators 
are the focus of this cluster of objectives in the strategy. We need 
to build confidence in and acceptance of the value of technology 
integration among our educators. This will be accomplished 
through concerted professional development activities which 
focus on the needs of the individual. 
Curriculum: Through a systematic, systemic approach with the 
notion of continuous improvement in mind, the changes and 
adjustments to curriculum matters needed to achieve integration 
can be accomplished. The strategic activities outlined for re-
engineering some of the processes and enabling higher levels of 
access to information will facilitate curricular change and further 
enable the vision to be realized. 
Learning Environment: Of critical importance is the recognition 
that the learning environment extends beyond the regular 
classroom and that every individual is part of a larger learning 
community with somewhat similar needs. 
Technology Infrastructure: Access to appropriate and adequate 
levels of technology combined with the necessary support 
services is the focus of this set of objectives. The infrastructure is 
more than the technology, it is the service that the technology is 
ab le to provide. 
Resource Allocation: This part of the strategy seeks to change in 
part the way we allocate financial. support for resource 
acquisition. It also aims to make educator access to software 
resources easier and less expensive. 
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Year 1 Year2 Years 3-5 
Leadership • Appoint implementation • Initiate technology planning * Continue teclmology 
Planning coordinator at the school level planning at district/school 
• Market strategy to initiate • Preservice program changes level 
district/school planning initiated * Continued changes in 
*Establish Committees • Improved communication . preserv1ce 
- Steering between curriculum • Use inf onnation 
-
Advisory developers and implementors /communications technologies 
-
Technology Integration • Establish Teclmology as assessment and planning 
Committtee at Curriculum Advisory Committee on tool for curriculum 
Development Facilities Planning management 
• Adopt technology planning • Formalize PD Center * Adjust strategy at the end of 
methodology responsibility for technology Year4 
* Develop district technology PD 
plans * Adjust strategy at end of 
* Build awareness of need to Year2 
change MUN pre-seivice 
Educators • Develop PD plan for * District PD delivery for * Continued school technology 
technology at Curriculum technology PD 
Development * Every educator will acquire * Every educator will acquire 
* Facilitate increased personal appropriate competencies for the appropriate pedagogical 
and professional use of the minimum teclmology and technical competencies for 
technology by educators infrastructure working in a technologically 
•Identify technology *Pilot new modes of PD mediated learning environment 
competencies continuum through on-line and distance *Establish virtual classroom 
* Establish technology education technologies for teachers in training 
acquisition project 
* Develop technology 
planning and PD methods for 
districts and schools 
Curriculwn * Establish a process of *Establish a process of * Full implementation of 
continuous improvement cross-referencing curriculum continuous improvement 
* Establish a process to concepts and outcomes curriculum model 
enable curriculum resources to including those related to the * All remaining curriculum 
be put on-line integration of technology documents on-line 
* Establish (TIRC) * Implement system-wide *Parental access to curriculum 
Teclmology Integration Resource Evaluation Process outcomes/concepts to support 
Resource Centre * Provide on-line access to student learning 
* Identify applicable software Distance Education resources *Technology integration must 
for existing curriculum * Place 20% of curriculum be an integral part of 
* Examine curricular documents on-line curriculum development 
programs to determine the * Develop a technology 
appropriate place to introduce integration marketing strategy 
specific technologies and their about currciulum outcomes for 
related concepts parents 
* Develop technology 
integration Working Group 
Training Module ~ 
* Create Local Course 
Description Handbook for 
technology integration 
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Year 1 Year2 Year 3-5 
Learning * Improve access to LRDC * Pilot OCEAN (Our * Establish electronic 
Environment resources Comnnmity Educational commwrication links among 
* Conduct Distance Leaming Access Network) concept students enrolled in Distance 
Study in conjunction with * Design longitudinal study of Education courses 
Royal Commission Secretariat TILE implementation * Expand learning 
* Identify technologies for *Establish mentorship pilot environment to the home 
special needs students *Student access to SIBM-net * Develop technology training 
through the school (Susie) modules for parents who wish 
* Pilot technologies to assist to become involved in the 
special needs students education of their children 
* Establish Student Leaming 
Network 
Technology * Adopt SIBM--Net * Implement minimwn * provide home access to the 
Infrastructure as core of EAN technology infrastructure school network 
* All schools on STEM-Net * Formalize Educational * TIRC fully functional 
* Establish TIRC Access Network * continued expansion of the 
*Establish guidelines for * Enhance TIRC ftmctionality technology infrastructure and 
school based technology * SIBM-net access provided infostructure towards the goal 
infrastructure to all teachers and students 
*Establish guidelines for 
Educator Technology 
Acquisition Project 
*Establish technical support 
capability 
Resource * Flexible funding for * Negotiate provincial site * Continue negotiating 
Allocation resource allocation licensing for all authorized provincial site licensing where 
* Initiate provincial site and some recommended applicable 
licensing for software learning resources • Evaluate impact of funding 
* Establish funding for: * Implement technology allocation change 
- technology integration funding program * Secure future of STEM--Net 
research and development as the province wide 
- technology facilitators technology for EAN 
- technical support 
* Develop parameters for 
technology funding 
Policies * Continuous improvement * Technology literacy 
curriculwn model standards 
* Electronic distribution of * Refurbishing facilities 
curriculwn docwnents 
* Software site licensing 
* Reseach/development 
budget 
*Funding allocation 
* Technology integration in 
future curriculwn 
* Curriculwn adjustment 
*Working group technology 
advocate 
Issues *Sales tax *Meeting special learning * Role of parents 
* Acceptance of technology needs * Home learning 
infrastructure * TILE evaluation * Role of School Collllcils 
* Change the process of * Change in preservice 
Curriculwn Development * Technology related PD to be 
*Establish linkage, Admin IT in context 
Plan and RC Working Groups 
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Responsibility Matrix 
Department of 
Education 
These 
functions are 
primarily the 
responsibility 
of 
The Division of 
Program 
Development 
and 
The Division of 
Information 
Technology 
Where an 
information 
function is to 
be initiated, it 
will be 
supported by 
the Division of 
Information 
Technology. 
82 
This plan impacts upon all players in the system and has common 
and unique responsibilities at all levels. This matrix identifies 
where particular responsibilities lie and when they must be acted 
upon. It clearly sets out these responsibilities so that educators at 
all levels can see what they should expect from other levels. It 
will provide support for the development of leadership 
throughout the system. 
Year 1 Year2 Year 3-5 
* Providing leadership and * Make required adjustments * Expand Student Learning 
support to TILE Network 
* Participating in planning * Pilot new modes of PD * Secure funding for 
committees * Develop plans to improve STEM-net 
* Dealing with policy change awareness of curriculum * Establish virtual classroom 
* Marketing the concept of intent for teachers in training 
TILE * Fund and coordinate * Monitor preservice changes 
* Facilitate educator access OCEAN pilot * Implement adjustments to 
to technology * Initiate longitudinal study TILE 
* Review resource allocation of technology integration * Use information/ 
* Initiate discussion with impact communications technologies 
MUN re preservice changes * Establish Student Learning as assessment and planning 
* Develop continuum of Network tools for curriculum 
technological competencies * Fund technology acquisition management 
* Negotiate provincial * Monitor preservice changes * Full implementation of 
software site licences * Provide technologies for Continuous Improvement 
* Develop guidelines for piloting Curriculum Model 
school-based technology * Improve communications * Complete electronic access to 
infrastructure between curriculum curriculum documents 
* Establish a Continuous developers and implementers * Expand OCEAN 
Improvement CurricUlum * Pilot new modes of PD 
Process * Develop and populate 
* Develop technological outcomes and concepts 
competencies of curriculum cross-referencing database 
developers * Initiate Resource 
* Consider technology Evaluation Process 
integration in all new * Expand electronic access to 
curriculum projects curriculum documents 
* Establish TffiC * Pilot OCEAN 
* Initiate electronic access to * Expand TIRC 
curriculum documents 
* Examine existing 
curriculum to determine 
technology integration 
opportunities 
* Coordinate the information 
technology functions with the 
curriculum functions 
* Harminize the 
-Administrative IT 
implementation with TILE 
implementation 
* Provide high level support 
and direction to districts 
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·vear 1 Year2 Year 3-5 
- District * Develop technology plans * Develop .technology PD * Implement technology PD 
* Participate in discussion plans plans 
with MUN re preservice * Pilot new modes of PD * Pilot parental access to 
changes * Participate in B.e.sourc.e _outcome.slconcepts database 
* Manage Educator Evaluation Proeess * En-able the school to 
Technology Acquisition * Pilot OCEAN electronically communicate 
Program * Coordinate mentorship pilot witht the home 
* Establish technical support * Ensure minimum * Exp.and .access to OCEAN 
for schools technology infrastrncture for 
* Establish technology schools 
integration facilitator 
* Build awareness of TILE 
School * Pilot technology planning * Develop school technology * Establish school 
teams plans communication system Unking 
* Facilitate educator access * Provide student access to classroom, resources, admin 
to technology STEM-net thr9ugh _netwo.rk 
* Build awareness of TILE * Participate in Resource * 250 schools with 1:6 
* Provide access to Evaluation Process computer:student ratio 
STEM-net * Pilot technologies to assist · * Continue developing school 
special needs stude.nt.s technology pl~ 
* Pilot new modes .of PD * Educators acquire 
* Pilot new modes of appropriate technological and 
technologically mediated pedagogical competencies for 
jnstroction techliol9gy mediiited le~g 
* Pilot OCEAN envirn.oment 
* Pilot mentorship project * Pilot parental access to 
* Provide at least one outcomes /concepts database 
computer per class * P.rovide di~tance education 
* Provide access to CD-ROM students with STEM-net ID 
* Provide connections to * Participate in OCEAN 
.:provincial library system · * Pilot home learning 
.initiatives 
* Enhance parental support 
through technology training 
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Implementation Timelines 
Chapter 6 
Projects in Chapter 5 and elaborated upon in Appendix A are 
linked directly to the objectives set out in this chapter. They 
resulted from the objectives articulated to improve the indicators 
described in Chapter 2. The following timeline provides an 
implementation scheme for all projects. 
Transition 83 
ID Name 
I Tile Implementation 
2 Distribute and Market TILE 
3 Policy Change 
4 PCO I-Steering Committee 
5 PC02-Advisory Committee 
6 PCOJ-Technology Integration in Future Curriculum Projects 
7 PC04-Technology Literacy Standards 
8 PC05-Curricular Adjustments 
9 PC06-Funding Allocation Procedure 
.•. 
10 PC07-Research & Development Budget 
. . 
11 PC08-Netgotiate Provincial Site Licences 
12 PC09-Purchase Provincial Site Licences 
13 PC I 0-Working Group Advocate 
.. . 
14 PC I I-Technology Advisory Committee on Facilities Planning 
15 PC 12-Refurbishing Facilities 
. - . . -- . -· -. ' - - . . . - - --- -... ... .. . - -· .. ... . • · . 
16 PC13-Sales Tax on Leaming Resources 
. . ... -· - . ··- . - - - . - - . -- ·- - - - . -
17 PC14-Adopt Technology Integration Planning Methodology 
. . . - .. . . . ·-- .. -- ..... . . . - •.. .. . ... - - - . 
18 Educational Support 
19 ESO I-Technology Facilitators 
20 Establish Facilitator at Department 
. .. - .... 
21 Establish Facilitator at Districts 
... . . . --. • · - . . . .•.•. . -- ---- ······· .•.. --------·-·-·· ,,. .. .. .. --- ····----·' -- ... ···- ·--., --- . . . - ·- .. -
22 ES02-Technology Support Persons 
23 ES03-Technology Integration Committee 
. .. .. ... . - . ····- - ... - --·-····· ·········-····. ···-·-··· ··-··· · .. . . . . . ~--- -- -- - ···· 
24 Division of Program Development 
.. . . .. - ---- --- -- -- ------- - -----~ -- ·-··- -- . ·-·· .. ·· - ·~ ·····-·-
25 School Districts 
. - ····-- .... ,. · ·--·- -· --····- ····· ·-· -----·-·· ·-- ·- .... -··· ---· -- - .. . ., _._., ___ __ 
26 ESO+School Technology Teams 
27 ESOS-Curriculum Documents On-line 
28 30 % documents on-line 
29 40 % documents on-line 
30 70 % documents on-line 
31 All documents on-line 
Project: Tile Implementation 
Date: 10/22194 
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ID Name 
32 Professional Development 
33 PDO 1-Technology Acquisition Project 
34 PD02-Demographic Picture of Teaching Force 
35 PD03-Technological Competencies Identification 
36 PD04-Local PD Needs Analysis 
37 PD05-Technology PD Plans 
38 PD06-Deliver Teacher Professional Development 
39 PD07-Working Group Training Module 
. .. 
40 PD08-Virtual Classroom for Teachers in Training 
41 PD09-Pre-Service Technology in the Curriculum 
-· ' ·-
42 PD 10-Parental Technology Training Needs 
43 Enabling Technologies 
44 ETOI-OCEAN 
t----- ····· ··· · 
45 ET02-The Student Learning Network 
- ·- .. - .. . ·- - - . 
46 ET03-Distance Education Opportunity Study 
o• , L,O - 0 0 ' • • ••• ' • • • • • ' • • 0' 0 0 0•0 
47 ET04-Meeting Special Learning Needs 
- - . .. - ... -
48 ET05-Distance Learning Student/Resource Access 
49 ET06-Parental Access Project 
t--------t- · ··· · .. . ···· ·· ··· -- -· . .. .... . .. - .. .. . .. ... . . · ··- ·· ....... ... . --- - . .. -· . . . .. . ... . . . - - ' . ····· . . . . . ··--· .. ... ' 
50 ET07-Home Learning 
I------+-· -- .. . . ' .. . .... . ... ' - . ...... . .. .. ···- · ··-·· .. . . 
51 ET08-Mentorship Project 
52 ET09-Exemplary Schools 
53 Technology Integration 
).------+-·-··· - ·-
54 TIO I-Technology Integration Resource Center 
55 1102-Centre of Excellence for Technology in Education 
56 1103-Working Group Technology Integration Advocate 
. - . . ... - . ._ ·-- ··· · ------~ ------ -· ····- ·-·· . ... . . --. ..... -- - - ··- . .. . . . 
57 TI04-Concept Identification Across the Curriculum 
. . . . . . . . . . . -· . --· -·- ··-- ... . . ~ ····· .• ,. .. .. . . - . - . - . 
58 TI05-Technological Literacy across the Curriculum 
59 TI06-Software Match to the Current Curriculum 
60 Phase I - RFI & Scan work of others 
61 Phase II - Implementation of some software 
62 Tl07-Curricular Adjustments 
Critical 
Project: Tile Implementation 
Date: 10/22/94 
Noncritical I.__ ____ __ 
Progress 
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1995 1996 1997 1998 1999 2000 
ID Name 
63 1108-Marketing the Technology Integration Plan 
64 1109-Funding the Technology Integration Plan 
65 Curriculum Management 
66 CMO I -Continuous Improvement Curriculum Process 
67 CM02-Data Modelling for Curriculum Development/Delivery 
68 CM03·0utcomes Tracking 
69 CM04-Provincial Site Licences • • 
70 Set up steering committee I 
' 
71 Assign priority software ~ 
72 Work on arranging the deals ; D 
.. . 
73 Set up pennament process to sign new deals and monitor old dea 0 
. . . 
74 CMOS-Online Program of Studies and Infoexchange 
----··· ··-····· · · .. ... . 
75 CM06-LRDC On-line 
-----··· ··· .. 
76 Analysis of requirements 
.,____---+- .. --- .. 
77 Software acquisition 
.,..__----+· ..... -··· . ... .. ... .... . -··-···· · . 
78 CM07-Resource Evaluation Process 
79 CM08-Local Course Development 
-----. . . .... . . . . . .. .... ·-· .... ·- .. -- ··- ·· ·· .. . . - . 
80 CM09-Executive Information System for Curriculum Mangement 
81 CM IO-Evaluation of Technology Integration Plan 
---·· . . . ·· - · ·- .. ....... . . . .. ... ·····. -· ... .•..... . . .. . -- ... . . . .. . . ... .. . . . - ·· .. 
82 CMl I-Longitudinal Study 
--- .. . ---- · . . . ... .. .. . . .. .. .. . . ···--. -- . . - ... . . . . . . .. .. .. . . . . . . . .. . . ·- . ... 
83 CM 12-Develop Curriculum Marketing Strategy 
...._---+·· ... ········-- ......... ·-· ··· ·-····- ·· ··· ·--···- ···········-··  ..... ····-···-·· .. .. ·-· · . . . ·····  · ·············· ........... ................ -······ ···- ·· .. ···-·· ·· .. 
84 CM 13-Implement Curriculum Marketing Strategy 
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85 Curriculum Technology Infrastructure 
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86 CTOl-Infrastructure A: School Learning Environment 
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Rationale 
Chapter 7 
Implementation of this strategic plan is an essential activity in 
today's climate of educational and economic reform. It 
contributes to the overall provincial initiative of changing the way 
we do things, of examining our needs and identifying new ways 
of building upon our existing strengths. There are many 
arguments to be made for proceeding with implementation. 
The cost of not doing it is one of the most compelling. We now 
face, for the first time in history, an opportunity to bring into our 
classrooms the technologies which are driving forces behind 
industry and society. It is now possible to have a level of 
synchronicity between the social, economic and educational 
functions of our society. We can put into the hands of our bright 
young minds tools undreamed of just a few years ago; tools which 
can amplify their intellectual ability, open doorways to futures 
u·nknown, challenge their thinking and stimulate creative 
solutions to the problems we face. The potential that arises from 
having thousands of fresh young minds pushing the boundaries of 
conventional thinking can have only positive results for this 
Province. 
As Canada moves towards a national information infrastructure it 
is crucial that we put into place those things which will ensure 
high level participation. The future belongs to our children. It is 
they who will reap the long-term benefits of this -initiative. 
Therefore, we must empower them to participate, influence, and 
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direct wherever possible, the thrust of communication and 
information technologies. A citizenry well versed in using these 
tools of change can use them for their own benefit without 
reliance on external support. In fostering a climate of self-
reliance and entrepreneurial spirit in this society, we must ensure 
students have access to the tools of the new economy. There is a 
building process whereby the potential present in those 
technologies is recognized in light of one's present context. 
Integration of technology into the fabric of schooling will support 
that building process. 
High school graduates are now expected to have a significant 
level of technological empowerment. This is more than facility 
with the tools; its critical understanding of the potential and the 
impact of technology for all aspects of life. This level of 
functioning will only be acquired through systematic and 
systemic use throughout K-12. The depth of empowerment they 
will require is evident in Challenge for Change: A Strategic 
Economic Plan for Newfoundland and Labrador as it is in the 
Employability Skills Profile produced by the Conference Board 
of Canada and in the many fine publications coming from 
re_putable thinkers who have focused on this area. The 
knowledge, skills, and attitudes essential to success in the new 
economy are quite different from what they were a few short 
years ago. The onus is on the K-12 system to prepare a 
foundation upon which post-secondary training institutions are 
able to build. The groundwork to enable that foundation is laid 
out in this plan. 
A report, entitled Dropping Out: The Cost to Canada, estimates 
that the 137,000 students who dropped out in 1989 will lose up to 
$129,000 each in lifetime earnings or 17.6 billion collectively. This 
group will cost Canadians a staggering $4 billion or $29,000 each 
over their working lifetime, says the Conference Board of Canada. 
If current trends continue of 100,000 dropouts per year, there 
could be a million dropouts by the year 2000, costing taxpayers 
$69 billion by the end of the decade. Dropouts experience higher 
unemployment rates than graduates. They are more likely to be 
laid off from lower skilled, lower paid jobs. The $4 billion cost of 
1989 dropouts includes such things as lost tax revenues, higher 
welfare and unemployment benefits, fewer opportunities for 
training and higher crime rates. 
If we translate some of these numbers into a Newfoundland 
context, shocking numbers flow from the analysis. If the status 
quo is allowed to continue, of the approximately 10,000 students 
leaving the K-12 system annually, at least 2,000 will be in the 
category of the dropouts mentioned above. This is based upon a 
20% unemployment rate and low achievement rates upon school-
leaving. This translates into a lifetime earnings loss of $258 
million with an estimated social cost for the 2000 of $58 million. 
Technology In Leaming Environments 
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If this trend continues we will be adding $58 million per year to 
our expected social costs to the taxpayer. 
Competition to capitalize on growth potential in technology-based 
industries is accelerating world wide. Throughout Canada, 
particularly in the Atlantic Region, there is unrealized potential. 
This Province can become a leader if it creates in its populace a 
belief that it is possible. This means building awareness and 
understanding at very fundamental levels in order to move from 
our current situation to a more diversified approach. The K-12 
system is an important link in the chain; a link which contributes 
greatly to systemic change. Knowledge-based industries provide 
opportunity to create wealth as opposed to extracting wealth; to 
move from resource reduction to resource production. This level . 
of change requires time and support for proper cultivation. 
A high level of commitment from all stakeholders is required to 
effect change. The financial commitment is significant as is the 
level of willingness to change how we do things. It will cost in 
excess of one hundred million dollars over a five year period, to 
be shared between the various levels of the system. Though the 
major share of financial responsibility falls with government, 
there is opportunity to establish creative partnerships with other 
stakeholders to ensure proper implementation. Where services 
are shared, partnerships are needed with other government 
departments and agencies; with external agencies such as post-
secondary institutions, federal initiatives, foundations, and 
private sources. A collaborative approach is desirable. We must 
have cooperation and collaboration between all stakeholders. No 
one group can do it alone. The project needs a maj.or commitment 
from government in order to establish essential credibility in the 
eyes of all stakeholders. Marginal commitment will result in 
·marginal acceptance and diminished success. 
~ The TILE plan is an enabler that can bring together and make the 
various improvement initiatives that are under way throughout 
the system happen in a more rigorous fashion. The avoidance of 
the social and economic costs mentioned above plus the other 
arguments put forward throughout this document should be 
enough for all of us to say "Let's make IT happen!". We cannot 
afford to not do it. 
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Though the indicators presented in this document seem to paint a 
very poor picture of our readiness to implement information and 
communications technology into the learning environments of our 
students, we have made significant progress since the Lighthouse 
Schools Project. We are similar to secondary education systems 
nationwide, and indeed worldwide, in terms of the impact of 
these technologies. As a result of department, district and school 
initiatives there is a growing realization and excitement among 
many educators about the power and potential of these 
technologies for transforming learning. 
A great deal needs to be done to achieve the goal articulated 
above. The TILE project provides a range of strategies and 
timelines for implementing them. It is not without cost. The 
costs can be measured in dollars and in human effort. Funding is 
relatively straight forward in the sense that we have it or we do 
not, we can acquire it or we cannot. The human effort is more 
nebulous, but equally important. It requires: 
· commitment to a common purpose ; 
· developing partnerships between parents and school, school 
and business; 
· a planning process which develops a close correlation between 
the curriculum/learner outcomes and the technologies needed 
for learners and educators to achieve those outcomes; 
· significant attention to the new technological and pedagogical 
skills that educators need to develop curriculum which 
integrates technology effectively and deliver that curriculum to 
students (plan student activities, manage technology mediated 
learning environments, evaluate the process of learning as well 
as the product). 
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Appendix A 
Policy Changes 
Strategies and Projects 
The list of strategies and projects outlined below are grouped in 
the following categories: 
Policy Changes 
Educational Support Strategies 
Professional Development Strategies 
Enabling Technologies Strategies 
Technology Integration Strategies 
Curriculum Management Strategies 
Curriculum Technology Infrastructure Strategies 
Fundamental changes are required in some of our practices if we 
are to realize our goals. Some of these changes mean policy 
adjustments; others mean the development of new policies. This 
program identifies changes necessary to the implementation of 
many of the other programs. 
PC 01 Steering Committee 
A Steering Committee will be established to oversee the 
immediate implementation of the TILE Report. This group will 
present advice to Executive and the Director of Program 
Development on implementation. 
PC 02 Advisory Committee 
The Department of Education will ·strike an Advisory Committee 
to monitor the progress of efforts to integrate technology into the 
fabric of the Province's K-12 school system. This committee will 
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consist of both educators and non-educators who will periodically 
report to the Director of Program Development. 
PC 03 Technology Integration in Future Curriculum Projects 
All future curriculum developed for implementation in this 
Province's schools will integrate technology and technological 
concepts wherever appropriate to do so. This means building 
curriculum which incorporates the appropriate concepts, content, 
and processes for both students and teachers. 
PC 04 Technological Literacy Standards 
This Province will adopt as policy a standard of technological 
literacy required of students to graduate from the system and of 
educators, administrators and management personnel to practice 
within the system . This should be a graduated standard based on 
ones function and practice within the system. It cannot be the 
same for all, but a continuum along which every individual will 
place. A minimum skill set should be adopted for all involved in 
the education enterprise and this minimum communicated to 
Memorial University of Newfoundland for inclusion in their 
teacher training program. Once established, all post-secondary 
institutions are to be informed so that they too may prepare 
programs to complement the professional development initiatives 
for educators. 
PC 05 Curricular Adjustment 
Make adjustments to the existing curriculum program structures to 
incorporate student skill acquisitions which are intended to 
facilitate future learning. See Technology Integration Strategy, 
Project# TI 04 for details to support this policy. 
PC 06 Funding Allocation Procedure 
Funding for learning resources at the Departmental level is now 
tied to two budgetary items - textbooks and audio visual 
resources . This practice is to be eliminated and a single 
allocation for learning resources be implemented in order to 
facilitate the acquisition of app~opriate learning resources of 
whatever format. 
PC 07 Research and Development Budget 
~ 
The Department shall introduce a component of support for 
conducting research into the curricular potential of emerging 
technologies. This will apply to the Technology Integration 
Resource Centre project and act as a stimu_lant to curriculum 
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developers to explore and investigate the potential of products and 
services as they become available to determine curricular 
suitability. In the current model of curriculum development this 
component is inhibited because of a lack of support and policy 
which drives it. 
PC 08 Negotiate Provincial Site Licences 
The Province will adopt a policy of negotiating site licenses for 
recommended software that is widely used throughout the K-12 
system. 
PC 09 Purchase of Provincial Site Licences 
The Province will adopt a policy of purchasing Provincial site 
licenses for software that is authorized for use in K-12 
curriculum. 
PC 10Working Group Technology Integration Advocate 
Adopt a policy of assigning the responsibility of advocating for 
technology integration to one member of each curriculum working 
group. 
PC 11 Technology Advisory Committee on Facilities Planning 
Establish a committee whose function will be to ensure that this 
provinces classrooms remain current with emerging technologies. 
The committee should be comprised of educators knowledgable in 
emergent technologies and representatives of the corporate, 
architectural and engineering communities whose expertise in the 
area of technology is recognized. This committee is to report 
regularly to provincial authorities responsible for school planning. 
They will develop and revise standards for wiring, network 
protocol, and other specifications as needed to make use of those 
technologies that our society demands graduates to be 
knowledgable in. 
PC 12 Refurbishing Facilities 
When retrofitting facilities, the district is required to submit a 
plan which details the electrical requirements and electronic 
services needed to make use of present and future technologies. 
The Department of Education will establish minimum standards 
for electrical and electronic retrofitting of schools and incorporate 
them into its School Planning Manual. 
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PC 13 Sales Tax on Learning Resources 
Eliminate all provincial sales tax requirements on educational 
learning resources. The elimination of this tax would in effect 
increase the spending power of districts, schools, and parent 
organizations considerably. In a financially strapped economy 
this would boost spending, stimulate technology acquisition at the 
local level and make more resources available to our students. 
PC 14Adopt the Technology Integration Planning Methodology 
The K-12 Education system will adopt the technology integration 
methodology as recommended by the technology integration 
advisory committee 
Educational Support Strategies 
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Effective teaching and learning occurs when the appropriate 
supports are in place to facilitate it. The vision articulated in this 
report is dependent upon many changes being adopted. The 
Educational Support Strategy seeks to point out those things that 
will hasten our goals. The following projects are integral 
components of achieving this vision. 
ES 01 Technology Facilitators 
Establish a role of Technology Facilitator at the Department and 
District level whose primary function will be to oversee and 
participate in the full integration of technology across the 
curriculum. This position may not be an .additional unit, but a 
unit designated from existing allocations . The duration of the 
position is to be determined by the planning process and 
determined local need. A detailed desc.ription of this persons 
functions is provided in the Appendix. 
ES 02 Technical Support Persons 
Establish a role of Technology Support Person at the district 
level. A similar position exists in all large companies and 
organizations, including the Department of Education. The task of 
mainlining and supporting technology infrastructures in the K-12 
system has grown rapidly in recent years and will continue into 
the future. The current approach to providing technical support is 
to designate a teacher and add 1his function on top of their 
teaching duties. This approach worked for a while, particularly 
during the early days of the Lighthouse Schools Project. The 
requirements of this support function have grown to a point where 
the level of technical expertise is best left to trained personi:iel. 
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The extent of the support needed requires significant more 
attention than can be given by teachers in the system. In fact, this 
support function is inappropriate to the training and function of 
teaching . It can be carried out much more inexpensively with the 
appropriate personnel. A detailed description of this persons 
functions is detailed in Appendix D. 
ES 03 Technology Integration Committee 
The Division of Program Development and Districts will each 
strike Technology Integration Committees whose function will be 
to develop plans and strategies for the integration of technology 
into their local learning/work environment. They will carry out 
many of the tasks needed for the successful implementation of the 
TILE report. This group should be comprised of individuals 
knowledgable in matters related to technology and those whose 
knowledge lies with curriculum and teaching issues. The 
committee will provide direction and support to the Technology 
Facilitator and the School Improvement/ Professional 
Development committee or whomever deals with those matters. It 
will also perform a leadership function to the School Technology 
Teams and liaison with the Technology Support person. 
ES 04 School Technology Teams 
Each school will set up a team of teachers whose responsibility 
will be for the integration of technology. In many schools now 
that responsibility falls to one person, usually the technology or 
"computer" teacher. This is resulting in considerable burnout and 
an inappropriate deployment of a single teaching unit. The 
responsibility for technology should be shared among a team. 
This team can then assume a leadership function in working with 
other staff members and assisting with meeting future needs. 
ES 05 Curriculum Documents On-line 
The Department of Education will prepare all current curriculum, 
policy, framework documents, and course descriptions for on-line 
access to the educational community. All future documents will 
be developed so that the data can be produced in print format and 
on-line format with a minimum of effort. 
Professional Development Strategies 
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Planning for professional development is an integral component of 
developing and implementing a technology plan. It is the first 
thing to do when bringing technology into the learning 
environment. The teaching/learning processes as they relate to 
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technology integration will be the starting point for planning 
professional development. The experiences should reflect upon 
the benefits and limitations of technology in the learning 
environment, develop skill and comfort levels without 
overwhelming participants, utilize a team approach where people 
learn from colleagues, involve participants in activities which 
support their classroom teaching, and provide practical hands-on 
exposure. This is an essential component of the TILE vision, 
without which all others will not work. It is one of the critical 
success factors. . Several projects are necessary to get this 
initiative started: 
PD 01 Technology Acquisition Project 
Once we achieve a critical mass of technology and expertise in the 
system, we can expect to see positive results with students. 
Experience, observation, and research shows that when an 
educator recognizes a personal benefit from using technology, 
there occurs a transference to using it in the learning environment. 
When personal and professional "buy-in" come together, the 
outcome is support for technology integration. Throughout this 
project we asked educators what the turning point was for their 
use of technology in the classroom. In the vast majority of cases 
the response was, when they began using it at home. Their 
occurred a realization of the potential this resource has for their 
teaching and their student's learning. In many instances, we 
found educators who were using personal equipment for student 
projects because their classroom was not equipped with a 
computer. Of particular note was the teacher who would take 
student writing home at night, key it in and mail it to another 
group of students in another country. Writings from that other 
group were downloaded and printed at home, to be taken to school 
in the morning. 
Educators must have exposure and experience with the 
technology. An essential step in achieving that critical mass will 
be for the Department of Education to initiate a technology 
acquisition program for educators, accessed through payroll 
deduction. 
PD 02 Demographic Picture of Teaching Force 
An analysis of the make-up of our teaching force is the first step. 
This information will provide us with a basis on which to proceed 
with high level planning of professional development initiatives. 
It will include such information as the age distribution across 
levels, educational background, years of experience, how many 
need training, etc.. This will be used to develop strategies as to 
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where priorities should be, how to address short and long-term 
needs, and what further analysis may be necessary to ensure 
success with the overall professional development program. 
PD 03 Technological Competencies ldentif ication 
A project is to be undertaken to examine the technologies students 
and educators will use in their work and learning environments 
and identify a continuum of competencies expected in order to 
successfully utilize those technologies. This information will 
support loca~ needs analysis efforts and further planning for 
professional development. It will also enable curriculum 
developers and implementers to identify the expectations and 
impact that new curriculum/resources may bring to the learning 
• environment. 
PD 04 Local PD Needs Analysis 
Within the local work environment a detailed analysis of group 
and individual needs will be determined. The detail of this will 
include knowledge, skills, and pedagogical needs so that a plan 
may be developed for professional development within the work 
environment. These include staffs, administrators/management 
personnel at the school, district and provincial level. This project 
is to be carried out under the guidance of the technology 
facilitator, the technology integration committee and the 
professional development centre. 
PD 05 Technology Professional Development Plans 
The Professional Development Centre will develop a strategic 
plan to oversee and coordinate a provincial initiative in this area. 
It will build from the local needs analysis and be focused on 
addressing individual needs within that environment. All 
educators, including teachers, administrators, consultants, . 
coordinators, managers and educational support personnel are to 
be included. The actual plan for individual groups must be the 
result of collaborative planning within the group in conjunction 
with those who are able to render assistance and expertise. The 
plan must have a timeline attached to it. The individual 
component must be flexible and organized along a continuum of 
skills and competencies. ~n the event that personnel move or are 
reassigned they must be accommodated into other plans in order 
to build on momentum, rather than starting over. 
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PD 06 Deliver Teacher Professional Development 
All stakeholders responsible for professional development related 
to this strategy will collaborate to ensure that the necessary 
professional development takes place. 
PD 07 Working Group Training Module 
Since technological literacy concepts and the appropriate use of 
technologies are to be integrated into all new curriculum 
development initiatives, it is necessary to ensure that all members 
of curriculum working groups have a minimum level of familiarity 
with the technology to be used and how to use it. In order to 
assess products and their fit with the curriculum, a basic skill set 
is needed. A module designed to bring members along to this 
target should be designed in order that we see early results of 
technology integration. We must not wait until the general 
professional development initiative kicks in. The curriculum 
which will be in our classrooms in a few years is under 
development now. 
PD 08 Virtual Classroom for Teachers in Training 
Establish a practice and process for linking undergraduate/ 
graduate education students to teachers and students in actual 
classrooms through a network. This might be STEM-Net. The 
premise is that undergraduate learning will be more productive if 
they have ·contact with students and professionals in the field 
throughout their years in training. They must also have on-line 
access to the same information sources that the K-12 system has 
access to. 
PD 09 Pre-Service: Technology in Curriculum 
The Department of Education will collaborate with the Faculty of 
Education at Memorial University and practitioners to ensure that 
the pre-service education program does infuse the appropriate 
application of technology into individual courses. The faculty 
will also develop a separate course whose focus is. on how 
emerging technologies can be used to enhance teaching and 
learning. This collaboration will also deal with the technological 
literacy needs of the Education Faculty as well as the 
undergraduate and graduate students who will be seeking 
employment in this Provinces schools. The internship aspect of 
the pre-service program will also be examined, in consultation 
with Districts, to ensure that practical experiences with 
technology integration are an integral part of it. 
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Parents are major stakeholders in our education system . As we 
further integrate technology into the fabric of the system their 
technological needs must also be recognized. A project is to be 
undertaken to articulate more clearly what the needs of parents are 
as we pursue the integration of technology and develop strategies 
to meet those needs. Its purpose is so that parents may participate 
more fully in their children's education. 
Enabling Technologies Strategies 
f1pp1ncllx fl 
Leaming is a lifelong experience where our educational needs are 
met by a variety of agencies. The relative impact of any one 
agency depends on where we are with that experience. The 
effectiveness of those agencies can be enhanced when they work 
together towards a common goal. Networking technologies can 
perform a facilitating function in bringing together those threads 
which comprise our learning community. Learners are no longer 
bound to the book or the expert by time or place. Distance 
learning is a viable means of furthering our goals. Existing 
initiatives have room for expansion and the development of new 
approaches which build upon successes. Networking opens 
unrealized opportunities to support lifelong learning. This 
program puts forward a number of projects which support this 
concept, while at the same time encouraging greater collaboration 
in sharing our existing educational resources. 
The enabling power of technology is well documented. It 
includes allowing voice interaction with desktop computers for 
those who cannot use the traditional keyboard interface, the 
provision of templates for routine tasks which allow users to 
dispense with mundane repetitive activities and focus on the 
creative elements of learning/working, desktop access to vast 
domains of information and knowledge previously limited by time 
and geography and, the freedom to use these tools at the 
discretion of the individual rather than at the discretion of some 
external agency. The learner is empowered to take control of her 
own learning, to follow unique pathways, to overcome restraints 
and to realize potential that would otherwise remain unchallenged 
without the technology. This program is intended to address the 
alternative choices technology offers us in meeting our unique 
learning needs. 
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ET 01 Our Community Educational Access Network 
Interconnect existing networks and agencies engaged in providing 
educational programming and services to the general community 
of learners in this Province. This means providing links between 
the K-12 Educational System, the Public Library Services, Post-
secondary Institutions, Government Services agencies such as 
Public Health and Justice, and other related entities. Its purpose 
is to work toward meeting the needs of all learners in the 
community; to promote lifelong learning from ones home; to 
improve overall literary skills by providing access to learning 
opportunities; to make essential information available; and to 
promote self-sufficiency. This linkage has the potential to meet 
the professional development needs of a community whether the 
members be teachers, RCMP personnel or local business persons. 
People could meet their recreational or personal interest learning 
needs, or upgrade skills in a certain areas through courses 
delivered on line. Training programs, conferencing, public 
discussions on timely topics, and other things might be a feature 
of this service. 
ET 02 The Student Learning Network 
Develop a student oriented service similar to the British Columbia 
Leaming network service where information, sources, activities, 
programs, etc. are culled from other Networks and posted for 
student use. This might also include directed study experiences 
for large groups of students provincially. For instance, all Grade 
Four students involved in a community study project could 
interact on the same project, given certain parameters. A grade 
nine class engaged in an art project dealing with folk artists in 
local communities could share information, research, images, 
engage in discussions, and learn from each other's experiences. 
Educators, acting as facilitators, could design and direct learning 
experiences which match curricular objectives across all levels. 
These could then be incorporated into local learning experiences. 
The intent here is to provide students with a richer, more effective 
learning environment and expose them to the techn~logies of the 
real world. 
-ET 03 Distance Education Opportunity Study 
Investigate and incorporate the opportunities that the inclusion of 
electronic mail, conferencing software, and the multi-tasking 
function of the desktop computer has for learning through the 
Distance Education Program. These things have the potential to 
bring about a higher level of communication and interactivity 
between students and teacher as well as between student and 
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student, student and virtual class, student and world, and teacher 
and world. Email allows for the electronic transfer of student text 
such as assignments, tests, research, homework and one-on-one 
communication with the teacher. Additionally it permits 
document and file transfer which could be of immense benefit to 
both parties. Conferencing software enables local computers to be 
linked as opposed to relying on the network to do so. When 
combined with the multi-tasking capabilities of Windows or 
similar operation systems, one could have real-time two-way 
exchange of text, graphics, video and sound. If combined with 
Stem-Net any of the Internet protocol could be used, including 
FTP as an example. A teacher could carry on voice commentary 
while directing all students through real-time experience anywhere 
in the world. Of consideration here is the fact that the current 
model of distance education, while still very effective, is 
operating with a set of technologies which are rapidly becoming 
obsolete. For example, the system uses 300 baud modems when 
all other telecommunications systems consider 14,400 baud to be 
an absolute minimum - the new standard has become 28,800 baud. 
This will have considerable impact on the nature of information 
moved in the distance classroom. 
ET 04 Meeting Special Learning Needs 
Conduct a study of emerging and existing computer technologies 
to determine where and how they can be introduced into our K-12 
system to support students with special learning needs. This 
study should monitor successes and failures with an eye to 
piloting some of the technologies in classrooms across the 
province. One of the outcomes of this project will be 
recommendations for technological support for special learning 
needs in all classrooms at all levels. 
ET 05 Distance Learning StudenVResources Access 
Provide on-line access to the teaching/learning resources used in 
the Distance Education Courses to all teachers and students. 
Provide communication links between students enrolled in 
distance education courses and other students enrolled in the same 
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courses in the regular classroom to enable greater collaborative 
learning experiences. 
ET 06 Parental Access Project 
Provide local dial-up access for parents to essential information 
taught in this Province's schools. This entails outlining key 
topics and supporting concepts covered in each subject at each 
grade level for any given year in the local school . The basic 
information is to be made available provincially with provision 
included to allow the local school to present it as is planned for 
that learning environment. At any time a parent could consult this 
bank of information to see where their child is in the curriculum, 
what key learning is going on at a given time and provide home 
support for that learning. This project builds upon the 
identification of concepts and supports the TILE vision of 
widespread access to the educational system by all stakeholders. 
ET 07 Home Learning 
Investigate and pilot how the concept of home learning can be 
supported through the projects recommended in this report and 
appraise the possibility of developing a formalized home learning 
program which complements the formal schooling program. 
ET 08 Mentorship Project 
Investigate and pilot the potential that the concept of mentorship 
through networks has for individual learners. This concept 
extends beyond accessing an expert or source of information, to 
include establishing individual rapport with someone who acts as 
a true mentor does. It may include an art student learning from a 
world renowned artist in some other part of the world, or a 
physics student jointly investigating an interstellar phenomenon 
with an astrophysicist. 
ET 09 Exemplary Schools 
Challenge each district to develop an exemplary model for the 
integration of information and communications technology into 
the learning and working environment of its students and teachers. 
Technology Integration Strategies 
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In order to undertake technology integration there are some 
elemental things to be accomplished. These projects have to be 
put in place to support the initiative, to provide users of the 
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system access to those essential ingredients which underlie 
planning. 
Tl 01 Technology Integration ·Resource Centre 
Purpose 
The TIRC will bring a facilitating influence to technology 
integration in the curriculum. Its presence is aimed at influencing 
curriculum developers and the curriculum development process. 
It will build awareness and a knowledge base of available 
technologies while opening possibilities and encouraging 
exploration. 
The TIRC will: 
• Provide curriculum developers experience with technologies 
that will enable them to identify skills, competencies and 
knowledge required for their curricular use. Out of this, 
curriculum can be developed which supports integration. 
Developers will experiment with projects/activities for students 
to engage in order to develop those skills and competencies. 
This will ensure new curriculum reflects student abilities and 
expectations of them. 
• Enable the curriculum development process. Developers will 
see first hand what is involved in introducing a concept related 
to technology or a technology to support a concept. They will 
explore its relevance, assess its impact on learning needs, time 
requirements and subsequent effect on that discipline or course. 
• Support an examination of technology from the point of view 
of its impact on people and society. Developers will examine 
the "big picture" where technology is a driving force. They 
will consider the ways technology is changing how, what we 
do, and why we are doing things. 
• Provide curriculum working groups with a facility to use when 
developing and assessing curriculum and learning resources. 
• · Act as a starting point for the development of a database of 
information about hardware and educational software It could 
evolve to be a repository of information for educators. 
• Build bridges between vendors and developers by providing a 
singular contact point when dealing with technology and its 
educational products. 
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Description 
The TIRC will house a range of technologies. It will host 
multiple platforms, multiple levels within a platform, and 
peripheral devices of use in the learning environment. For 
assessment purposes there will be a separate experimental network 
with an independent server for cross-platform use. 
Support 
Through professional development activities and usage, 
curriculum consultants will be expected to develop a level of 
expertise. The Division of Information Technology will provide 
baseline technical support. When concentrated support is 
necessary an IT person will be seconded to a project for its 
duration. This space is to be provided for within the Division of 
Program Development. 
Tl 02 Centre for Excellence for Technology in Education 
Technology integration is a growing field in which we have begun 
to build some expertise. The Province will seek to establish a 
centre of excellence for technology integration into education 
which involves partnerships with technology users, developers 
and vendors. This centre would provide leadership for Atlantic 
Canada and potentially develop products and programs which 
could be e~ported to any educational market. The TILE project 
has found that no such centre exists in the region, yet the need 
exists right across North America and elsewhere. Agencies such 
as Industry Canada have indicated interest in the concept. 
Opportunities for the integration of technology into educational 
processes are growing with each advance in technology. The 
centre might become a testing ground for new concepts and 
products from major players in the technology industries as well 
as a research and development centre for the larger secondary 
educational community. There is potential here for economic 
development which requires further exploration. An immediate 
effort should be undertaken to investigate the possibilities of this 
project. 
Tl 03 Working Group Technology Integration Advocate 
The department will define responsibilities and required skill sets 
of one member of each curriculum working group who will be 
responsible for monitoring the integration of technological skills, 
concepts, understandings, and processes into the curriculum 
produced by that group. 
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Tl 04 Concept ldentif ication Across the Curriculum 
The Division of Program Development will undertake a review of 
all existing curriculum at all levels and identify essential learning 
for all disciplines. This information will support curriculum 
planning, management, tracking, curriculum improvement, 
evaluation, communication about curriculum to parents, and 
contribute to a model of integrated learning where students 
construct their own knowledge. This model is one which emerges 
once technology is introduced to the learning environment and 
students feel empowered to take greater control and responsibility 
for their own learning. It will also facilitate more effective cross-
curricular planning at those levels where a more integrated 
approach is taken to instruction and lend greater support to 
curriculum developers. 
Tl 05 Technological Literacy Across the Curriculum 
The Division of Program Development will undertake the 
identification of concepts across all subject areas and at all levels 
which contribute to technological literacy. This will require 
curriculum management decisions which support integration and 
the resolution of some long standing debates over where particular 
emphases and learning activities should be placed. These 
identified concepts should then serve as a reference point for 
future curriculum development, not as a checklist, but as a 
continuum which will continually evolve. They will be part of a 
continuous improvement curriculum model. 
This project will feed into the Outcomes Project and form part of 
the standards initiative at the various levels. 
Tl 06 Software Match to Current Curriculum 
Throughout this Province schools are purchasing software to 
support and enhance learning. In many instances they are finding 
that the products they buy do not match up with the learning 
objectives of the prescribed program, or it is inappropriate to the 
level. There is a need to have a variety of currently available 
software assessed for its ability to support our existing curriculum 
and a list of those recommended circulated to schools. This is a 
short term measure to provide immediate support, to reduce waste, 
and frustration. The latter becomes an impediment to making 
progress with technology integration, if not dealt with. 
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Tl 07 Curricular Adjustments 
The Department will examine curricular programs to determine 
where technological skills and competencies that enable future 
learning are most appropriately introduced and make the necessary 
adjustments to the curriculum. This project is supported by, and 
should be linked to, revisions to the Technology Education 
Framework. This will examine such concerns as: 
• whether keyboarding skills are to be taught from primary 
grades on up as part of the writing process (in which all 
students engage) in all subject areas; 
• providing short term modules that help students learn 
information processing technologies, to be in place until these 
skills are entrenched in our curriculum. 
• addressing the need for learners to be well versed in processes 
of technological problem solving from an early age. 
• expand the opportunities for students to explore the 
connections between modem technologies and the fine arts. 
• incorporate document design and production as an early 
acquired skill for all students. 
• implementing a practice of using computers in all subject areas 
at all I eve ls. 
Tl 08 Marketing the Technology Integration Plan 
The Department of Education will adopt the timelines and 
strategies outlined in this document and undertake a concerted 
effort to market the plan to all of its stakeholders and external 
agencies who may have an interest in its implementation. 
Tl 09 Funding the Technology Integration Plan 
Within this plan there are varying levels and categories of 
responsibilities, some of which carry financial liabilities. Many 
projects are inexpensive; they are action items as opposed to 
financial investment items. The two greatest cost-items are 
Professional Development and Technology Infrastructure. There 
are two levels to funding the plan. At the facilitator level there is 
a function of assessing cost and sourcing funding. At another 
level there is need of an advisory group with significant external 
representation which will explore innovative ways of funding the 
initiatives outline~ in the plan.~ 
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Curriculum Management Strategies 
The function of curriculum management is an almost invisible 
one. It provides the underlying support structure for development, 
implementation and resourcing of the curriculum. As technology 
changes the way we deliver curriculum in the classroom, so it also 
changes the ways in which we manage that curriculum. Protocol, 
procedures, support requirements, strategies, and a host of other 
things evolve to meet the new environment. If we are to be 
successful in realizing the potential technology holds for our 
students and the quality of their learning experiences, a number of 
changes must occur. Some of these challenge accepted practice 
while others extend our ability to manage curriculum more 
effectively. 
CM01 Continuous Improvement Curriculum Process 
Institute a continuous improvement curriculum model which 
makes use of the available communication and information 
dissemination technologies now available to us. Technology is 
capable of enabling a much faster response time to curriculum 
change, revision, and replacement. Working Groups can become 
more effective with a redefinition of their function and the use of 
virtual meetings to supplement face-to-face encounters. New 
communication protocol which provide curriculum users a 
mechanism for continuous feedback on curriculum initiatives and 
existing curriculum will identify needs much faster than the 
current practice. In the existing model of curriculum development 
there is virtually no mention of a monitoring function once 
curriculum is developed. That responsibility is down shifted to 
implementors who are provided minimal guidance as to how to 
carry out monitoring from a curriculum management perspective. 
This is a major weakness, one which permits outdated and 
ineffectual curriculum to remain in place too long. Change is so 
rapid in our society that we must be able to respond in a · 
continuous improvement mode to maintain a valid curriculum. 
Many of the projects recommended in TILE will contribute to 
achieving this model. 
CM02 Data Modelling for Curriculum Development/Delivery 
In order for the databases referenced in several other projects to 
be realized a data modelling exercise must be performed. This 
project is to construct that model. 
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CM03 Outcomes Tracking 
Once graduation outcomes have been established and accepted by 
this Province, a project to identify the supporting concepts across 
all levels is to be undertaken. This project will examine the 
curriculum from Kindergarten to grade 12 to determine the 
essential learning in every subject. This information will be 
collated into a database by a number of fields, including grade, 
subject, level, concept, etc.. Student exposure to these learnings 
can be tracked on an individual basis. This will contribute to the 
TILE vision of providing a means of tracking a student's learning 
path through the K-12 system. This is not an evaluation/ 
performance tracking function, but a means of determining which 
concepts have been covered, when, and in what disciplines. One 
of the benefits would occur when a student transferred to another 
system and this record could be produced. It would also permit 
analysis for weaknesses as they contribute to a major outcome 
thereby permitting some remediation, if necessary. From a 
reporting to parents perspective, this information would be 
invaluable for both educators and parents. It could be shared 
during facer-to-face consultations or electronically through a 
voice-mail system or the parent access service. 
CM04 Provincial Site Licenses 
Where a software product is widely used as a learning resource 
throughout the system there could be considerable financial 
savings rec.ognized through negotiating a provincial site licence 
for local purchase. There are now numerous products used by 
many teachers but purchased as individual users which are 
draining unnecessary dollars from the system. This action would 
apply to recognized and recommended products, as opposed to 
authorized products. 
Provincial site licence are to be purchased for software products 
authorized for use in this Provinces K-12 curriculum. Again, this 
could provide significant cost savings as well as simplify the 
acquisition of these learning resources. 
CMOS On-line Program of Studies and lnfoexchange 
Expand the concept embodied in the current Program of Studies to 
an on-line information service which includes the existing levels 
of information in that document as well as expanded information 
on resources recommended for curriculum support. Maintain in 
this service a continually updated list of recommended resources 
and support information for making planning and purchasing 
decisions. Educators through the system are always seeking out 
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good, new teaching/learning resources. Frequently, resources are 
purchased based on catalogue descriptions. In a climate of 
limited budgets there is little room to waste funds. This project 
will establish a broader, more comprehensive means of making 
information available more frequently to those who need it. 
This could be a redefined, on-line Program of Studies which 
supports the continuous improvement curriculum model. 
CM06 Learning Resources Distribution Centre On-line 
The LRDC resource library will be set up to enable individual 
schools and teachers to access its resources for ordering and 
scheduling purposes through STEM-Net. This will eliminate 
surface mail ordering and permit LRDC a faster response time. It 
will also allow users to search LRDC holdings more quickly and 
make decisions based upon availability and suitability. 
The Distribution function of LRDC will also be accessible on-line 
to all schools to enable more efficient ordering, inventory 
monitoring and distribution of learning resources. This database 
will be linked to demographic data on schools and student 
populations. It could also access registration numbers in courses 
as a means for making inventory decisions. 
CM07 Resource Evaluation Process 
Implement a system wide learning resources evaluation process. 
This will include all learning resources. The results of this 
process are to be housed in a database accessible to educators 
through STEM-Net. It must be a credible and comprehensive base 
of information whose purpose is to provide current and reliable 
information on available resources which have direct application 
in the learning environment. Developers and vendors could 
register their products with this site for evaluation and 
assessment. 
CM08 Local Course Development 
Develop a guidebook for local course development which includes 
such items as procedures, standards, evaluation and resourcing. 
These guidelines will support provincial standards and ensure 
high quality in the products developed. The Outcomes, Essential 
Concepts, Technological Literacy, and Competencies projects will 
provide a basis for local developers to consult in designing these 
courses. Upon authorization, the course description and 
references to any supporting resources are to be posted on-line for 
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all educators to draw upon. Names should be attached for proper 
credit. 
CM09 Executive Information System for Curiculum Management 
This project will develop a graphical environment based 
information system to provide curriculum managers at the 
Department of Education access to information pertinent to all 
curriculum management functions. The project will identify the 
information requirements and provide an appropriate solution. 
this project will be made much easier if the Educational Access 
Network is built. 
CM 10 Evaluation of Technology Integration Plan 
Design and implement an evaluation strategy in conjunction with 
HRD to monitor and assess progress with the plan as well as to 
monitor equity of technology across subjects, gender and grade 
levels. 
CM 11 Longitudinal Study 
The Department, in collaboration with Memorial University and 
the K-12 system will initiate a longitudinal study of the impact of 
technology integration of the performance of the K-12 system and 
achievement levels of students. This project entails more than 
monitoring yearly evaluation results . Its intent is to acquire a 
quantitative and qualitative understanding of the impact this 
technology integration initiative is having on the system and 
students as it unfolds. This will permit opportunity to modify and 
redirect efforts if necessary without waiting for long term 
assessment. 
CM 12 Develop Curriculum Marketing Strategy 
The Department of Education is to adopt a method of marketing 
new and revised curriculum projects to the educational system and 
its public. Currently, educators complain of not knowing what 
changes are coming until they arrive. This impacts negatively on 
the learning environment and the individual educator's ability to 
acquire new skills to implement the initiative. It also contributes 
to misunderstandings about the nature of and intent of curriculum 
initiatives. Communication technologies such as television 
broadcast, radio, print media, and educational networks can help 
alleviate some of the problems. A marketing strategy, developed 
by an external agency is recommended. 
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CM 13 Implement Curriculum Marketing Strategy 
The Department of Education will implement the curriculum 
marketing strategy developed in project CM 11. 
Curriculum Technology Infrastructure Strategies 
flpp•ncllx fl 
The integration of technology assumes access to the appropriate 
technologies to integrate. It is therefore necessary to articulate 
what those technologies are and what their configuration should 
be. There are basic levels which we must achieve in order to 
realize successes. A critical mass of technology and professional 
expertise is necessary to see major results. Minimum standards 
are set out in this infrastructure strategy. Targets are set and 
goals identified through a single comprehensive technology 
infrastructure project which will continue for the duration of the 
implementation timeline. It has a number of components which 
may for the most part be treated somewhat independently. They 
are interconnected, however, and for that reason it will be easier 
to maintain the linkages across them if they are included under 
this umbrella. This project cuts across all the other projects 
outlined in this plan. In many cases, this will be the enabling 
vehicle that provides a home, a support mechanism, and a viable 
presence to projects and their ensuing activities. These include 
outcomes tracking, resource evaluation, LRDC on-line, 
curriculum on-line, resources on-line, curriculum development, 
the student learning network, parental access, telecommunications 
links to the global community, needs analyses, professional 
development planning and delivery, mentorship, and cross 
curricular concept matching. 
There are two major components to the infrastructure project, each 
of which has a number of sub-components: 
• Infrastructure A: School as learning environment 
• Infrastructure B: Educational Access Network 
CT 01 School as learning environment (Infrastructure A) 
The school will be considered as the primary learning 
environment. Infrastructure A will focus on the technologies 
required to integrate information and communications access 
between/among classrooms, the resource center, science and 
technology labs, the staffroom or teacher workroom, and the 
office. Emphasis will be placed on networking, distributed access 
to resource center information, and personal access to technology 
by students and teachers. It is expected that this will require 
telecommunications with multiple user access, school wide 
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networking, a basic set of productivity software, and a variety of 
curriculum specific hardware and software. 
CT 01 (Infrastructure A) will have several sub-components . 
• Identify, specify, and provide a network technology which can 
accommodate curriculum driven resources and information. 
This will be based on existing standards for computer 
networks, but may have to be expanded to include a broader 
range of information types. The network standard is Novell as 
specified in the Administrative IT Plan and government 
standing offer. This network configuration enables the use of 
multiple platforms. The network must recognize the curricular 
functions within the school in addition to the administrative 
functions. These include curriculum delivery, resource centre 
access, the integration of text, audio, and video for 
distribution, and the function of transporting audio and visual 
from workstations. 
• Identify, specify, and provide networked technologies for 
resource access within the resource center and across the 
school. This will include CD-ROM, text, data, voice, and 
video. The learning resource centre deals with information 
products and is client driven. It needs technology which 
facilitates this function. This means that users must have 
access to standard library resources such as encyclopedias and 
reference documents. These can be available through a locally 
purchased collection of CD's. Access is also needed to an 
index of periodical literature. This could be available locally 
or on-line from a district or region. ERIC will be available to 
schools through STEM-Net as of September 1994, therefore 
access to STEM-Net is needed in the resource centre. This 
facility is also an information distribution hub for the entire 
school. It therefore needs the capability to distribute audio, 
video, text, and data to users. It must be networked to the 
LAN so that continuous access can be had to such items as 
encyclopedias from any point in the school. Standard 
equipment in the resource centre includes CD-ROM servers, 
VCR's, TV's, Multimedia computer workstations, and laserdisc 
players as well as a complement of traditional supports. 
Resources in the centre must be coded to a management system 
tailored to a model of collaborative planning with easy access. 
Where the facility is utilized as a public access library, the 
current standards and protocol must be worked out with those 
requirements in mind. 
Technology In Leaming Environments 
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• Identify, specify, and provide computer technologies for 
classroom access to the school network and resource center. 
This will be on the basis of I computer per 6 students or 5 per 
class. At least one of these will be multimedia ready. As part 
of this process, schools are to conduct an inventory of their 
technology and an identification of the various functions the 
technology is expected to perform within that school. This 
means examining older, no longer used computers for their 
potential uses. They may be brought into effective service 
using inexpensive software that enables them to emulate 
terminals, to facilitate interface functions and perform other 
similar tasks. In the communications function many older 
machines can be used to transfer binary files, send and receive 
mail, to login to remote machines, and to transfer files across 
networks. 
• Identify, specify, and provide computer and related 
technologies for specialized areas in the school such as science 
labs and technology labs. These should have network and 
resource center access. 
• Identify, specify, and provide appropriate computer 
technologies for staffroom and teacher work room school 
network/resource center access. These should allow teachers to 
· develop lesson plans or instructional resources, and use them 
directly in the classroom. 
• Identify, specify, and provide telecommunications access 
anywhere in the school for student and teacher use. This will 
be through the school network. It will provide access to 
district, Department of Education, and community resources 
via the Educational Access Network. This will include wiring 
every learning environment for telephone and cable access. At 
a time when schools are being noted for their similarities to 
institutions of the previous century, it is ironic that students 
and educators are denied access to basic communication links 
with the world outside the classroom. Networking 
technologies and information distribution systems which will 
play powerful roles in educating our students for today's and 
tomorrow's world are now essential resources for every 
learning environment. This does not mean dedicated data lines 
for every room, but digital switching systems that permit 
multiple users simultaneous access. This will not only enable 
information access and retrieval from external sources but 
permit internal communication and information distribution. 
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CT 02 Educational Access Network (Infrastructure 8) 
CT 02 (Infrastructure B) will focus on communications 
technologies which provide access to the global learning 
community. This may take the form of telecommunications 
access to a single entity such as STEM,...,Net which houses all the 
information products and services provided to the K-12 
educational system by the Department of Education, school 
districts, schools and vendors. Communications access to any 
other information source would be via their connections to 
STEM,...,Net or the Internet. It may also take the form of a more 
distributed set of services. In this mode STEM--Net would be one 
of many locations indigenous to the K-12 education system which 
houses and makes information available to learners and educators. 
Schools, district offices, the Department, and others could make 
their information products and services directly available from 
their own network fileservers. Each network would become part 
of a wide area network with shared resources. STEM,...,Net could 
be the hub which connects the user to all the other networks. 
Regardless of the final configuration, Infrastructure B will have a 
number of sub-components: 
• Identify, specify, and provide wide area network technologies 
which can accommodate the range of information products and 
services identified and requested by the K-12 education system; 
• Identify, specify, and provide province-wide, district-wide, and 
school-wide components of the Educational Access Network 
• Develop and implement appropriate organizational and 
management systems to ensure continued monitoring and 
improvement of the Educational Access Network. 
Technology In Leaming Environments 
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Technological Literacy 
Each educator should have knowledge and skills in the operation 
and use of computer hardware, using a variety of software 
resources when applicable. 
Each educator should be able to: 
• understand the configuration of local computer hardware and 
how it may be used as a teaching-learning tool. 
• apply software appropriate to the computer platform used. 
• maintain awareness of the rapid changes in technology in order 
to make informed decisions regarding innovations and their 
educational potential when necessary. (Professional monitoring 
process) 
• use software to create learning resources. 
Each educator should have a functional level of knowledge for the 
integration of computer hardware/software into the learning 
process. 
Each educator should be able to: 
• discriminate between technology as a tool, technology as a 
problem and technology as a driving force of change. 
• recognize the technology comfort level of others and acquire 
strategies to help them. 
• evaluate software to determine its appropriateness to the 
curricular task. 
• understand and demonstrate skill in curriculum development 
and the integration of technology into a discipline. 
• understand methods used in problem-solving as they relate to 
educational use of technology. 
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Ethical and Social Issues: 
• monitor educational issues and how they relate to changes in 
technology. 
Each educator should have knowledge of the various ethical and 
social issues related to the use of technology in education. 
Each educator should be able to: 
• understand legal and ethical aspects of copyright law for 
printed and electronic material. 
• understand social and ethical issues arising from the impact of 
media and technology on society (e.g., gathering and 
distributing personal data, impact on employment and on 
education) and other such issues that will arise with the 
expansion of technology. 
• monitor changes in social issues as they relate to changes in 
technology. 
Sample Competencies Continuum 
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At the-core of information technologies is the computer. 
Associated with it are certain competencies which all educational 
users-students, teachers, administrators, and curriculum 
developers, have need of. These competencies are the initial 
stepping stones into technological literacy. As we move to meet 
the demands of a technologically driven society these 
competencies will change. They are not static. As the technology 
expands and becomes more user friendly many of the 
competencies shown below will become unnecessary. This listing 
of technical competencies is intended as an operational example 
of how they can be identified. 
Computer Competencies 
• tum on the computer and monitor 
• distinguish among hard, floppy and CD-ROM drive 
• launch an application from a hard or floppy drive 
• format a disk 
• delete a file from a designated bard or floppy drive 
• copy a file to a designated hard or floppy drive 
• print a file 
• operate a mouse 
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• load a paper in a printer and fix paper jams 
• connect cables 
• clean computer, monitor and keyboard 
• close down computer and pack it up for transportation to 
another site 
Educational Software Competencies 
• load an operate educational software 
• identify kinds/uses of educational software 
Other Competencies 
• connect an LCD panel to a computer and project an electronic 
• image 
• play a segment of videodisc using the player's remote control 
or a bar code reader 
• use a grade program or spreadsheet to record and calculate 
grades 
• construct a test or quiz using a wordprocessing program or test 
construction program 
• plan a lesson that incorporates wordprocessing 
• use a database to discover relationships or solve a problem 
• create an image using a paint program 
• scan an image or text into a document 
• create a lesson using an authoring program 
• plan a lesson that requires students to create or use a 
spreadsheet or database 
• other competencies as identified by discipline 
Word Processing 
• name a document 
• create a document 
• edit a document 
• save a document to a designated hard or floppy drive 
• retrieve a document from a designated hard or floppy drive 
• print a document 
• use available functions (e.g., spell check) to edit a document 
• underline and make text bold 
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• set margins and line spacing 
• number pages 
• set tabs 
• change fonts 
• create a marco 
• create and use columns for text 
• merge files 
• import a graphic into a document 
• create a flier, program, and report or newsletter using desktop 
publishing 
Computer Graphics 
• create a sign, card, banner, puzzle or certificate using 
appropriate software 
• create a line, bar or pie graph using a graphing prog'ram 
Telecomputing 
• connects to STEM-Net or other network 
• read electronic mail 
• write and send a mail message or reply to a mail message 
• print a mail message 
• delete a mail message 
• access and read from a newsgroup 
• post an article or follow up a newsgroup 
• subscribe to a listserver 
• save a mail message to your computer 
• upload a message from your computer to the mail program 
• upload, download, or print an article from a newsgroup 
• connect to an arbitrary system using Telnet 
• locate and retrieve information using gopher a variety of 
protocols 
• plan a lesson that incorporates telecomputing as a·.com-portellt· _ 
flppendlx B 
Operating on a Network 
• access and log on the network 
• set up a class menu from the main menu 
• add/delete student names from a class 
• log off the network 
Educational Software Competencies 
• select appropriate software for a specific educational purpose 
• prepare and teach a lesson that incorporates software 
• load and run a software package 
Spreadsheet 
• demonstrate an understanding of the setup of the screen and 
worksheet 
• move cell pointer around worksheet 
• save a worksheet 
• retrieve a worksheet 
• print a worksheet 
• correct errors in worksheet cell 
• increase the width of columns in a worksheet 
• add the contents of cells 
• determine a percentage 
• copy a range of cells 
• insert and delete columns and rows 
• sort columns and rows 
• print a graph from a spreadsheet 
• construct and use spreadsheet for the purpose of record 
keeping, making calculations, and/or discovering relationships 
among data 
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Technology Facilitators 
Technology, by itself, will have only marginal impact on the 
student's learning. The integration of technology into the fabric 
of the student's day will. This means dealing with change in 
instructional strategies, learning environments, resource use, 
scheduling/timetabling, and in the student-teacher relationship. 
It also means dealing with local leadership issues, technology 
resources, access and equity issues, and professional 
development. Technology facilitators have the role of bringing 
these issues together. 
The technology facilitator will: 
• head the district technology integration committee. 
· • oversee technology teams in the district's schools. 
• act as a liaison between school, district, and department on 
matters related to technology integration. 
• conduct, with the professional development personnel, needs 
analyses in order to determine individual, school, and district 
needs to enable the teacher in the classroom to use, to learn, to 
teach, and to empower students. 
• act as a model to promote the use of technology among 
students, teachers, administrators, and the community. 
• develop and manage a professional development plan for 
schools in consultation/cooperation with school technology 
teams and the district technology integration committee. 
• monitor an evaluation strategy for technology integration to 
ensure that each student is developing skills that makes use of 
technology as a learning, personal, and creative tool. 
• monitor equity of technology integration across gender lines, 
grade levels, and subject areas. 
• provide information about technology integration to the 
community. 
• manage program resources necessary to the initiative. 
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• promote and facilitate a local learning environment which is 
flexible, open, exploring, and makes use of technology to 
assist with more active and interactive learning for students . 
• monitor the inclusion of technological concepts and concepts 
of technological literacy into all locally developed teaching 
resources and courses. 
• facilitate the development of a curriculum which integrates 
technology in a constructive manner. 
. . . . . • .. . 
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Technology Support Person 
The task of maintaining and supporting technology infrastructures 
in the K-12 system has grown rapidly in recent years and will 
continue into the future. The current approach to .Providing 
technical support is to designate a teacher and add this function 
on top of their teaching duties. This approach worked for a while, 
particularly during the early days of the Lighthouse Schools 
Project. The requirements of this support function have grown to 
a point where the level of technical expertise is best left to trained 
personnel. The extent of the support needed requires significant 
more attention than can be given by teachers in the system. In 
fact, this support function is inappropriate to the training and 
function of teaching. It can be carried out much more 
inexpensively with the appropriate personnel. The following is a 
description of the major functions of such a person: 
• provide network support to ensure a functioning, secure 
network. 
• control remote access to/from the network so that there is a 
secure and functional external gateway to the network. 
• provide consulting services to users and facilitate technical 
problem solving. 
• perform an assembly/ configuration/ installation/ 
troubleshooting function to ensure that all users have fully 
functional workstations 
• coordinate equipment maintenance. 
• support technical training for personnel functioning in the 
learning environment. 
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Technology in the Learning Environment 
(Research Essay) 
Technology integration is substantially more than the availability 
of various technologies in classrooms. It implies a comprehensive 
and synchronized approach to making the maximum use of what 
the technologies have to offer while at the same time ensuring that 
the people who use it are able to do so to their maximum benefit. 
This level of integration is accompanied by new approaches to 
doing things. It encourages, supports, enables, and in some 
instances forces us to change current practices. Much of the 
technology currently in today's classrooms is used to reinforce 
traditional methods for teaching and learning. In these 
environments technology is interpreted according to the 
relationships that existed in the classroom prior to the 
introduction of the technology. The mere presence of technology 
in the classroom does not change the class routine, instructional 
approaches, social structures or evaluation techniques, but its use 
does. It must be recognized that technology will change the way 
teachers teach and students learn. As a result, new learning 
environments will emerge. 
A technologically enriched curriculum creates a learning 
environment conducive to active learning. Students share the 
responsibility for how and what they learn both individually and 
in groups. Technology provides a dimension to learning that 
parallels real-life situations. The world is an extension to the 
classroom when students can access information resources through 
multiple technologies. Students can be touched on a daily basis 
by other life-styles, cultures and customs. Roles inevitably 
change as new technologies emerge and increase the opportunities 
to break down barriers of time, distance, age and ability. School 
is no longer has to be a specific place. The home, school and 
community merge into a learning community with students and 
teachers collaborating in the management of learning. 
Technology integration is accompanied by changes in roles and 
approaches to teaching and learning. Students become 
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independent and collaborative problem solvers, communicators, 
record keepers and learners with the technology (Tierney et al ., 
1992). There is a change in approach to the development of 
documents and how knowledge can be multi-layered and 
represented graphically. Students emerge with two roles: learner 
and expert resource. Student-centred instruction, collaboration, 
team teaching, interdisciplinary project-based instruction and 
individually paced instruction became more common. These 
leam•ng conditions are linked to empowerment and are often 
prevalent in classrooms with high access to computer technology. 
Technology is seen as a symbol of change and license for 
experimentation. 
These types of changes in learning environment are attainable. 
Appropriate professional development, adequate resources, 
supportive administration, technical support and a risk taking 
school climate are all essential to the long term success of 
technology integrated learning environments. 
Impact on Learners, Educators and Parents 
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Computer technologies have impacted positively on those engaged 
in the learning process. 
Motivational Impact 
Computer-based instruction has been found to be more motivating 
than traditional methods of instruction to students of all ages and 
ability levels. This increased motivation is accredited to the 
student's active engagement in the learning process, the ability to 
make mistakes without embarrassment, the immediate feedback, 
the graphics and game format and the feeling of control it gave 
the learner. 
• Students using computer technology persist at tasks that 
require higher level thinking skills (Capper, 1988). 
• Students prefer computer-based instruction due to their active 
engagement in the learning process and their ability to make 
mistakes without embarrassment (Apostolides, 1987). 
• Pre-schoolers found computers motivating because they give 
the feeling of being in control (Shade, Nida, Lipinski & 
Watson,1986). 
• Computer-aided instruction can stimulate continuing interest in 
a subject or content area (Seymour, Story and Mosley, 1986). 
----------------- -
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• Students remained on task 98% of the time in a 
microcomputer-based laboratory using specially tailored 
curriculum software (Stein, 198687). 
• Kindergarten children remained on task 90% of the time when 
working win pairs with a variety of age appropriate software 
(Bergin, Ford & MayerGaub,1986). 
• Computer use positively effects students' attitudes toward 
school learning (Krendl & Lieberman,1988). 
Raised Self-esteem 
The use of computer based technologies has been shown to raise 
self-esteem among users. Computers used as an integral resource 
reduced learner anxiety. 
• Leaming conditions linked to empowerment are often prevalent 
in classrooms with high access to computers (Fisher, 1989). 
• Leaming disabled students' self-efficacy concerning writing 
increased after learning a self-instructional, multi-step strategy 
for revising their own essays using a word processor. This 
increase was reflected in actual improvements in writing 
quality (Graham & MacArthur,1988). 
• Use of computer software using a game format reduced math 
anxiety for high achieving females (Rowe, 1986). 
Multiple Learning Styles Accommodated 
Technology can also be used effectively to accommodate multiple 
learning styles. Research suggests that students with different 
learning styles benefit from different technologies. Multimedia 
products have major implications for students who have had 
difficulty learning in a traditionally print environment. 
Simulations, hypermedia, video and voice annotations offer 
alternate modes of instruction and evaluation. 
• Analytic learners may experience greater academic success 
from open-ended simulation software whereas non-analytic 
learners benefit more from tutorial, drill and practice software 
(Post[l987] and Macgregor, Shapiro and Niemiac,1988). 
• Simulation software improved the problem-solving skills of 
learning disabled students (Woodward, Carnine & 
Gerster, 1988). 
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Individualized Instruction 
Computer-based technologies can administer individualized lesson 
sequences that branch and remediate according to a student's 
unique needs, quickly and automatically tract progress, perform 
data analysis and generate reports. This may free the teacher to 
provide individual attention, evaluate and improve the learning 
environment. Computer based tools enable teachers to quickly 
generate individualized communications to parents, create 
program and lesson plans, and select instructional resources from 
an extensive resource database. 
• Videodisc-based mathematics programs enhanced instructional 
productivity . Technology helped teachers increase the level of 
personalization of instruction in that teachers were more 
knowledgeable of individual performance and spending far 
more time in contact with individual students (Peterson, 
Hofmeister & Lubke,1988). 
• Computer-assisted instruction using integrated learning 
systems (individualized academic tutorials) improved the 
achievement of primary and underachieving urban populations 
(Richey, 1994). 
Knowledge Construction Enabled 
Evaluating the content quality of text and visual information is an 
essential component of technological literacy. When students 
make sense of that information by placing it in the proper context 
and determine whether the information has real meaning, the 
student has constructed their own knowledge . For this to occur, 
students must engage in critical thinking, problem solving and 
evaluation. The role of the teacher becomes one of coach, 
facilitator and manager of learning. 
• Microcomputer-based labs provide a hands-on science and 
constructivist approach to teaching and learning (Simon et 
al, 1992). 
Learning Opportunities Enabled 
Technology has the power to equalize learning opportunities. 
Through distance learning, students and educators can be offered 
learning opportunities unavailable locally. Students can initiate 
long-term, on-line discussion with experts and develop mentor 
relationships . Leaming networks can transform our understanding 
of the school as a physical place. 
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Authentic Learning Engaged 
Students can have access to the same technical resources as 
industry and produce products that have value outside the school 
context. Learning is transformed through an authentic, real-world 
context. 
• Technology provides students with a real, diverse audience. 
This changes the purpose for writing and offers new sources of 
feedback (Peck & Dorricott,1994). 
Cooperative and Collaborative Learning Promoted 
Working in a small group at the computer can enhance learning. 
Students provide feedback and reinforcement to one another as 
they go about solving problems cooperatively. 
• Students share written work more frequently when they are 
able to generate legible text on screen or on printout (Hiebart, 
Quellmalz and Vogel,1989). 
• Compared to solitary computer work, working in a small group 
at the computer can enhance learning and, in some cases, 
improve achievement (Krendl & Lieberman,1988). 
• Students working in pairs sought more comprehensive 
explanations to questions than those working individually at 
the computer (Carrier & Sales,1987). 
All of these examples point to the enabling effect of technology. 
With the convergence of technologies and improved networking 
capabilities, these kinds of experiences can unite students, parents 
and educators in a learning community. 
Advantages of Technology as a Learning Resource 
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Today's technologies address the weakness of a single sequence 
path and offer multiple paths to learning. There are a number of 
specific advantages to the use of technology as a learning 
resource. 
Advanced Knowledge Access 
Technology provides an entry point to content areas and inquiries 
that might otherwise be inaccessible until much later along an 
academic path. Primary students may become contributors to 
scientific research by tracking the migration patterns of Canada 
Geese, for example. 
A-39 
Product Enhancer 
Technology can extend and enhance what students are able to 
produce, whether the task at hand is writing a report, graphing 
data, or designing graphics. Students take pride in producing 
documents that look professional. 
Special Needs Accommodation 
Specialized hardware and software can modify interfaces for those 
unable to function with a standard keyboard or mouse. These 
types of modifications enable the user to interact with the 
technology in the most effective way possible. Voice recognition 
and touch screens will further the opportunities for interaction. 
Technology can also assist vision impaired writers by providing 
ready access to written products in either print or Braille form. 
Collaboration Promoted 
The public visibility of the text/graphics on screen promotes 
discussion between students and teachers as the creative process 
unfolds. 
Facilitation Effect 
Computer use simplifies the mechanical aspects of writing. 
Students focus more closely on what they wish to say and polish 
their work to a degree that they would not have done using pencil 
and paper. 
Educational Change and the Culture of Schools 
A-40 
The educational opportunities afforded by technology are infinite. 
Many schools are content to touch the tip of the iceberg without 
becoming immersed. Why? 
For learning environments to transform as described, technology 
must be integrated into the processes of learning and teaching. 
Until now, integration has occurred through sporadic district, 
school and teacher initiatives. Why hasn't the public education 
system assumed responsibility for technology integration? Why 
are educato·rs reluctant to be agents of technological change? 
Why are there few leading, and many following? 
Compared to other professions such as medicine and engineering, 
educational change is very slow. It takes over thirty years for any 
given innovation to be adopted by half the teachers in the 
profession (McGuire and Tyler, 1984). Educational change has 
been evolutionary, not revolutionary. Many professions were 
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transformed by computer based technology. When the computer 
finally arrived in the classroom, many non-educators expected 
teaching and learning to be revolutionized. What failed to 
accompany this expectation was an understanding of schools as 
cultural systems and how change occurs within. 
Teaching is one of the most intensely personal professions in our 
society. It involves continuous decision making in the 
development, interpretation and modification of curriculum. Each 
educator views the world uniquely; each with their own subjective 
reality constructed from knowledge about teaching and learning, a 
philosophy of education, beliefs about children, personal values 
and beliefs. These all impact on the way educators teach. Fullan 
( 1982) describes the transformation of subjective realities as the 
essence of change. Change must occur at the individual level if it 
is to be lasting. 
When educators face an innovation they relate to the innovation in 
terms of existing values and beliefs. Most educational 
innovations are rooted in particular beliefs about teaching/learning 
and relationships within the learning environment. If an educator 
does not adhere to the beliefs and values embodied by the 
innovation, it is unlikely that real change will occur. 
Superficially an educator may appear to respond to an innovation 
however if the innovation is not valued, it will not change his/her 
subjective reality. 
A school culture is described as the set of beliefs and values held 
in common by those who work within the school setting 
(Hargreaves, 1989, Sarason, 1982, Court and Rieken, 1990). 
These shared values and beliefs form the basis for judging 
behaviour, ethics, and innovation and can promote or inhibit 
change within the school. Effective, long-term technology 
integration requires systemic change at this level. This kind of 
change occurs along a continuum which enables educators to 
position themselves and design a path forward. When all 
educators are committed to moving along this path, the school 
culture will change. 
Preparing Educators for New Roles 
Appendix E 
Technology has the potential to be a primary agent for educational 
reform. This will only occur if professional development is given 
a high priority. Educators must be provided adequate, appropriate 
in-service to use technology effectively in their classrooms . 
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Current research suggests the following seven characteristics of 
successful professional development/in-service in the integration 
of technology into the teaching/learning processes. 
• Professional development should be structured using an 
approach that recognizes that learning to use technology is a 
developmental process, and that people pass through different 
developmental stages at different rate. Programs should be 
continuing and systemic, not one day events (Boe, 1989, Vogel 
and Aiken, 1985, Wedman, 1986, Woodhouse and Jones, 1988, 
Hurst, 1994). 
• It is important to have a clearly articulated rationale for 
technology use as well as defined goals to provide a framework 
for the professional development program (Parker, 1985, 
Fontana and Ochoa, 1985, Woodhouse and Jones, 1988). 
• Professional development activities should allow for variety so 
that large group sessions and modules for independent study 
are supplemented by peer coaching and modelling (Hurst, 
1994). 
• Continuous access to computers is important if teachers are 
going to become users of technology. Some school districts 
have offered a number of incentives to help teachers obtain 
computers for home use (.e.g .. bulk purchasing plans, payroll 
deduction, borrowing school equipment during breaks, 
providing teachers with a computer after completing an in-
service program). 
• A lack of necessary skills is one of the greatest impediments to 
teachers using computers in the classroom. In order to develop 
comfort and familiarity with technology, educators need a 
convenient, non threatening environment in which to learn 
(Hurst, 1994). 
• Time is a critical factor in the success or failure of technology 
in-service programs. Educators need time to plan, learn and 
work together so they can bring technology use, pedagogy and 
curriculum together and in new and exciting ways (Marshall, 
1988, Boe 1989, Woodhouse and Jones, 1988, Sheingold, 
1992). 
• Teachers need learning experiences that help them to develop 
curricula that integrate technology. 
Support is key to successful integration. Teachers need 
administrators/leaders who understand that the integration of 
technology into classroom curricula is a complex process. This 
requires administrators/leaders who invite change and 
collaboration among teachers and are not afraid to risk disruption 
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or even short-term failure in the interest of innovation and reform 
(Zorfass and Morocco, 1988) 
Teachers may need different forms of support throughout the 
process of integrating technologies. In the early stages, they may 
need more help with technology, and later more on pedagogy and 
curriculum. District, in-house expertise in the form of a 
technology and curriculum facilitator is a cost effective way to 
help teachers learn to make constructive use of technology 
(Zorfass and Morocco, 1988). It is also important to have close, 
readily available support in the school. This may take the form of 
an educator released from teaching duties, non teaching support 
staff or contracted technical assistance (Boe, 1989, and Scrogan, 
1989 .) 
Implementation: Making IT Happen 
The most effective way of implementing system wide change is 
for a strategic development team to define a framework for 
achieving a particular goal and then to allow those implementing 
the plan considerable latitude to build on the framework. A 
technology management team should be established to address 
local issues and provide some central coordination. 
These issues should be considered in developing an 
implementation plan. 
• Technology use is more likely to be sustained when integration 
occurs across grade levels and content areas and is recognized 
as a school based effort rather than the special interest of an 
individual teacher (Zorfass and Remz, 1992). 
• The implementation strategy should take the form of 
progressive broadening. This approach suggests that small 
groups of staff are nurtured and given the opportunity to 
integrate technology into their curricula with the hope that 
their success will inspire others to give it a try (Brunner, 1992) 
. "There cannot be uniform change across the board. Any 
attempt to do so will reduce the pace of change to that of the 
least common denominator" (Papert, 1993, p.81). 
• Reasonable timelines must be developed to ensure the 
implementation process is followed. Monitoring is essential to 
verify that technology integration is having a desirable effect 
on student learning. Evaluation will continue to be a 
challenge until alternative assessment techniques are develop 
which accurately measure the kind of learning enabled by 
technology. 
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Summary 
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• Decisions about the technology itself should be made after 
considering what will be accomplished in the curriculum with 
various technologies. 
• Space/facilities requirements should be considered early in the 
planning process. The location of technology within the 
schools will influence who uses it, how it is used and how 
often it is used. Issues of access and equity are key to this 
decision making process (ASCD, 1991) 
New learning environments can emerge with the integration of 
technology. Educators need support in the forms of appropriate 
professional development, leadership, time, resources, and 
technical assistance. This is the fuel for change. Without it, the 
initiative loses value in the eyes of the change agents and real 
change will not occur. 
Used appropriately, technology can enable more students to reach 
their potential. It promotes constructivism, collaboration and 
interaction. With educational, business and community support, 
technology has the power to positively reform education. 
,._nology In Learning Environments 
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Change Continuum 
Systemic change flows from an analysis of What it is we used to 
do!, What we do!, What we wish to do!, and planning How we 
get there! The following Continuum of Systemic Change, 
developed by Beverly Anderson of InSites, A Support Network 
for Educational Change, is a synthesis of what is known about 
such change. The TILE group has attempted to situate our change 
experience in that continuum. We have to know what we are 
changing from and what we are changing to. There are some 
commonalities to what we are leaving behind and in what we are 
moving towards. In general, says Anderson, educational systems 
are moving away from systems dominated by the following 
characteristics: 
• learning based on the time students spend in the classroom 
• teaching done mainly via delivery of information 
• an organizational structure that is very hierarchical and 
oriented toward control of those within it 
• an education system operated separately from other systems 
that serve youth 
The shift is toward systems that are dominated by these 
characteristics: 
• learning determined by skills, knowledge and habits of which 
students can demonstrate achievement with emphasis on higher 
level understanding, communication, problem solving, decision 
making and teamwork 
• an instructional approach where students are actively engaged 
and teachers serve as coaches, critics and facilitators of 
learning 
• an organizational structure where decision making is 
distributed throughout the organization and where the 
leadership focuses on support, rather than control of, those in 
the system 
• an education system more connected with other youth-serving 
systems 
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Six stages of change are identifiable in the shift from one system 
to another. The change will occur in a less than linear path and 
take varying routes in different settings. These six stages are: 
• Maintenance of the Old System: At this point in the change 
continuum there is an emphasis on maintaining the old system 
as it was designed years ago. In this stage people have little 
recognition that the system is out of synch with conditions in 
today's world or that important new knowledge about 
teaching, learning, and organizational structures has not been 
incorporated. 
• Awareness: Stakeholders have a growing recognition that 
something is wrong but it is not clear what is needed. 
• Exploring: New approaches are investigated and serious 
discussions about their applicability are undertaken. Low risk 
initiatives are tried. 
• Transitioning: This is where perceptible change emerges, 
when a critical number of stakeholders and opinion leaders 
support the design of the new system. Commitments are made 
and more serious risks taken to make changes to key places 
within the system. 
• Emerging New Infrastructure: In this stage selected 
elements of the system are widely operated in ways that are in 
keeping with the desired new system. There is greater 
acceptance of the new ways. 
• Predominance of the New System: At this stage the more 
powerful characteristics of the new system are at work, having 
replaced those of the old system. 
In addition to the stages of systemic change we must also see the 
key elements of the change process from a holistic vantage point. 
These are interconnected and must be treated as such. These Key 
Elements include: 
• Vision: A vision of what the system should be like is key to 
bringing about change. This vision must be developed among 
and from many different types of people in the system. As the 
vision emerges clarity and agreement spreads. 
• Public and Political Support: As vision is translated into 
practice, it is essential that the public and leadership at all 
levels of the system grow in their support of the new system. 
• Networking: The building of networks that study, pilot,and/or 
in other ways support the new vision is also key. The networks 
do not typically rely on the existing bureaucratic structure. 
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The networks are frequently facilitated by computer linkages, 
newsletters, conferences, and personal communications. 
• Teaching and Learning Changes: At the core of the new 
system is teaching and learning based on the best available 
research on how people learn. If changes do not occur in 
teaching and learning, all of the other changes are of little 
value. 
• Administrative Role/Responsibilities: To achieve change in 
the classroom, administrative roles and responsibilities need to 
change at the school, district, and departmental levels. This 
change relates to the shift from a hierarchical to a support and 
shared responsibility model. 
• Policy Requirements: Provincial, district and school policy 
need to be realigned around the beliefs and practices of the new 
system rather than around the beliefs and practices of the old 
system. Of particular importance are the areas of teaching and 
learning policy related to curriculum frameworks, instructional 
method and materials, student assessment practices, resource 
allocation and the inclusion of all types of students. 
The framework which follows provides more detail on the 
specifics of each element as it changes from the old system to the 
new. 
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Continuum of Systemic Change: Stages I Elements 
of 
Change Maintenance of the Awareness Exploration Old System 
-
Exploration Vision reflects: - Multiple stakeholders - Stakeholder groups promote 
Vision 
- Learning based on seat time realize need to change new ideas for parts of systetn I 
- Teaching as lecture - Strategic plans call for - New examples debated I 
- Mandates and inputs fundamental change - Growing numbers and types 
- Education system separate - Strategic Economic Plan of stakeholders drawn together 
from health and social service 
systems I 
·------- - -· - ·- · .. . . - ·· 
Public and - Support taken for granted - Policymakers, media - Strategic Planning Initiated 
Political 
- Only a concern when 
1 
discuss need for changes - Royal Commission 
Su Ji port finances are needed I - Public forum on change - Administration IT-Plan 
- Public informed, not I - TILE I 
engaged I 
I 
I 
I 
Networking 
- Networking seen as I - Networking valued - Networks (including 
insignificant - A critical mass of teachers electronic) share information 
- Partnerships are one-shot, 1 explore joining networks - Schools, districts, and states 
supplemental I - Realization that join networks 
I I partnerships need to be - School leaders contact 
! longer-term, integral 
I 
potential partners 
! 
Teaching and Emphasis on: - Recognition that current - Resources committed to 
Leaming 
- Standardized curriculum research is not used in learning new teaching 
Changes 
- fuf onnation delivery teaching, and that education methods; mulityear 
- Standardized tests problems are due to broad commitments 
- Raising achievement scores social, economic, - New modes of assessment 
technological changes explored 
- Exit Outcomes are defined 
I 
Administrative Responsibilities seen as: - Administrators recognize - Site-based decision making 
Roles and 
- Conflict resolution/ need to change roles piloted 
Responsibilities reduction - New roles, responsibilities - Professional development 
- Emphasizing discussed focuses on new roles 
standardization, rules - Media attention on - Bureaucracy questioned 
- fuf ormation provisioning I innovative leaders - Some resources allocated to 
- Top-down decision making 
I 
learning outcomes 
I 
I 
I 
I 
! 
Policy Policy emphasizes: I - Experimentation promoted - New assessments explored 
Alignment 
- Textbook selection 1 - Recognition that - Policies defining a 
- Standardized teaching, tests standardized tests don't graduation based on 
- Cotnparisonsbetween measure all learning demonstrated learning piloted 
schools on student outcomes; low achievement - Curriculums emphasize I 
achievement may be due to conditions higher learning for all. 
- Hierarchical structures j beyond teaching 
I 
I 
.__ _ _ ___ .....__ _____ _ _ __ ____._ ____ _____ _ _ _ ~----- ·- - ·--. --- - --···--------· ·- - -··----
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-Continuum of Systemic Change: Stages 
Transition Emergence of New Predominance of New 
Infrastructures System 
··----------·- ------ - --.. - ·-··--·- -- · - ·-·----·-·- - · ---- --·----·· --- -
.. 
- Emerging consensus - Vision includes student - Belief that all students can 
- Old components shed outcomes, systems structure, learn at higher levels 
- Need for linkages underlying beliefs - Leaming is achieving and 
Wlderstood - Continual refinement of applying knowledge 
vision, expanded involvement - Education connected to 
. 
services 
- Public debate - Ongoing task forces - Public, political, business 
- Leaders campaign for - Resources are ongoing; involvement essential 
change emphasis on meeting diverse - Allocation of resources 
- Resistant groups vocal student needs based on new vision 
- More resources allocated - Public engaged in change 
- Diversity recognized 
- Networks recognized as - Networks accepted practice; - Resources allocated for 
long-term features major source of new networks 
- Debates on how to support knowledge - Networks serve as major 
ongoing networks - Empowerment issues communication channels 
- Disenfranchised groups use debated - Power is shared 
networks for empowerment - Multiple partners support 
. . VlSlOn 
- Teachers, schools, districts - Assessments encourage - In most schools: 
try new approaches improvement, recognize Student learning is active 
- Teachers given time to plan uneven progress Assessments are focused 
- Recognition of change - Graduation based on on outcomes 
needed and resources required outcomes Teacher and administrator 
- Changes assessed - Teaching engages students preparation inservice based on 
- Ongoing teacher outcomes 
development 
- Methods developed to - Administrators hired using - Administrators: 
distribute decision making new criteria Encourage rethinking, 
- Emphasis on outcomes to - Site-based decision making improvement, innovation 
be achieved; flexibility in - Schoolcollllcils Allocate resources to 
how - Teachers responsible for support student learning 
- Resources for ongoing instructional decisions Use site-based 
teacher professional management 
development 
- Royal Commission - Exit outcomes developed, - Policy supports: 
Implementation Groups emphasize complex learning Continuous improvement 
define learning outcomes - Multiple means of High student standards 
- Schools have latitude to assessment Leaming outcomes 
redesign teaching and - Major review of policy Flexible instruction 
learning - Education and social service Alternative assessment 
- Recognition that policies policies connected 
need review 
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Educational Initiatives Using Mass Media 
Technologies 
Technology has transformed the workplace and the home. It has 
broken down the barriers of time and geography. Through the 
media it has opened our eyes to a global community of inequality. 
Technology has the power to transform the way we learn and 
teach; to enable learning, if educators allow it to happen, or 
someone else makes it happen. 
Over the last decade the business world has recognized and 
utilized the benefits of technology in reaching large, diverse 
audiences. Self-help videos are available to teach the viewer 
everything from building biceps to building self esteem. These 
products have flooded the market with widespread public 
acceptance and little or no public evaluation. 
Cable companies and networks have reached the classroom 
through such programs as Whittle Communications' Channel One, 
a daily twelve-minute news, geography and information program 
designed to make the world relevant to teenagers. Channel One 
comes at no cost to the school. Satellite dishes, VCRs, TVs are 
free provided the school broadcast nine of ten shows to the 
student population. The debate over Channel One lies in its 
additional two minutes of advertising built into the daily 
broadcast. Today there are over ten thousand schools in the 
United States receiving Channel One. 
Public television (PBS) in the United States has been in the 
business of providing quality educational programming and 
providing it at little or no cost to educators worldwide. PBS 
offers video conferences on educational issues such as staff 
development, curriculum change, and meeting the needs of 
students with special needs. 
There are many quality producers of children's learning 
programming. The Children's Television Workshop have created 
one of the best known preschool programs Sesame Street .. 
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TVOntario and National Geographic's OWL TV produce other 
broadcast curriculum related programming. 
The Discovery Channel offers daily programming available for 
taping by educators. Each program contains two curriculum 
segments, each 20-25 minutes plus a video bulletin board listing 
events, news and other information. Teachers can use the 
programs for up to one year and make the ultimate decisions about 
what will or will not be viewed by students . Discovery seeks 
corporate sponsorship but acknowledges support through credits 
during program breaks. 
The Leaming Channel is a cable service offering academic and 
cultural programming as well as an Electronic Library service. 
Educators have the right to tape programs and use for up to one 
year. The Leaming Channel provides a free monthly program 
guide plus a special newsletter for educators . 
Cable News Network (CNN) offers a weekday morning, 
commercial-free, fifteen minute broadcast containing reports from 
CNN newscasts and reedited for a young audience. Teachers have 
the right to tape and replay the program. Classroom guides are 
available weekday mornings by fax and e-mail. 
The Canadian Broadcasting Corporation (CBC) produces a 
monthly video series, News in Review available to educators for a 
fee. 
Aside from directly using broadcast and video technology to reach 
large audiences, other technologies are being utilized to deliver 
educational programs to students inclu.ding computer-mediated 
instructional packages and online network courses. 
These are but a few of the emerging initiatives which are catering 
to the same audience as we do in the traditional education system. 
There are other developments on our home front with new 
alliances being forged within the telecommunications and cable 
enterprises. These businesses see opportunities to expand into the 
educational market. Rather than wait and see, we should be pro-
active and engage in partnerships with them to ensure that what 
gets delivered to our students is what, we as a society, desire. 
What we are witnessing in the projects referenced above is a 
movement towards greater private sector interest and involvement 
in education. This is the reality. It is up to us as educators to 
make the most of it for our students. 
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Exhibits from the Department of Education 
Strategic Information Technology Plan 
The figure below and tables on the following pages are exhibits 
from the Department of Education's K-12 Education Strategic 
Information Technology Plan. 
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Roles 
Strategic IT Steering 
Committee 
School System IT 
Steering Committee 
Branch Working 
Group 
Project Work Teams 
Users 
Director of Information 
Technology 
Systems Manager 
Data Administrator 
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Responsibilities 
Guide and direct the development and implementation of the IT 
strategy; ensure IT is driven by the demands of the organization; 
resolve conflicts regarding priorities and monitor the progress of the 
implementation. 
Similar to Strategic IT Steering Committee for projects that have a 
Department and school system component. 
Provide direction during the course of a project within a particular 
branch; review and approve all project deliverables and ensure that 
regular, formal reviews of projects are conducted. 
Develop and implement projects as directed by the Strategic IT 
Steering Committee. These teams will be comprised of end users 
and IT staff. The project manager, a user representative, would be 
responsible for ensuring the specific project is implemented on 
schedule and meets defined objectives. 
Manage and utilize the information resources of the Department and 
education system through the use of automated tools; works with the 
Division to determine the best application of technology to job 
functions. 
Manage, coordinate and administer activities throughout the 
Department; supervise and counsel IT staff; advise users and assist 
them with project management, administration and control activities 
during project development; provide advice and recommendation to 
the IT steering committee; prepare the annual operating plan and 
budget submission; update the IT strategy; work with IT staff to 
ensure that disaster recovery, contingency plans, security 
procedures, are developed and implemented. 
Assist the Director with the functions mentioned above as well as 
manage the delivery of applications and provision of end user 
support services for applications and technology. 
Implement and control information resources within the 
. Department; ensure information resource management procedures 
and policies are followed; provide the appropriate access and 
security for information stored in departmental databases and· 
facilitate sharing of information within the organization. 
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Education Systems 
Analyst 
Systems Analyst 
Programmer/ Analyst 
Computer Support 
Specialist 
Production Support 
Technicians 
Production Support 
Analyst 
Network Administrator 
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Responsibilities 
Work with school districts to ensure that applications shared with 
the Department are implemented in the most efficient manner~ 
review current procedures and practices and recommended changes 
to improve operational efficiency. 
Analysis, design and development of application systems as 
identified in the IT implementation plan; act as project leader 
responsible for both the systems analysis as well as project 
administration. 
Work with systems analyst on specific projects; take full 
responsibility on smaller projects; similar to systems analyst but at a 
junior level. 
Work with the users on a daily basis to assist them to utilize 
automated tools; provide technical support and guidance for the 
efficient use of technology within the Department. 
Provide on-going support and maintenance for mainframe 
applications developed by Newfoundland and Labrador Computer 
Services. 
Supervise the activities of production support technicians; work 
with users in the Department to identify changes and enhancements. 
Operate the Department's network; responsible for the installation of 
new equipment and software on the network; monitor network use 
and advise manager of problems; communicate with end-users 
regarding status of problems; work with manager to develop and 
maintain disaster recovery and contingency plans; liaise with 
vendors to ensure that optimum network function is being attained 
and problems are resolved. 
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